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A precious resource 


As long as we fulfill our energy require- 
ments by burning fossil fuels, we are 
going to increase the amount of carbon 
dioxide in the air, and the results—while 
not completely predictable—won't be ben- 
eficial [The Carbon Dioxide Dilemma," 
PS, Feb.]. There is another joker in the 
deck that nobody talks about: This burn- 
ing also depletes the atmosphere of oxy- 
gen. Right now the oxygen content of our 
air runs around 21 percent. It doesn't take 
much of a reduction to affect human 
health. At the shipyard where | work, any 
compartment with only 19 percent oxy- 
gen is considered hazardous. The early 
Earth's atmosphere had very little free 
oxygen; what we now have was caused 
by the photosynthesis of green plants sep- 
arating carbon dioxide into oxygen and 
carbon compounds. The latter are largely 
represented by the coal and petroleum 
under the earth, leading to the disturbing 
conclusion that there is a rough equiva- 
lence between atmospheric oxygen and 
fossil fuels. If we dig up and burn as little 
as one-fourth of the buried fossil fuels, we 
will reduce our breathable oxygen to 
three-fourths its present amount, or about 
16 percent. 

Howard Hanson, Federal Way, Wash. 


Good news for the inventors 


The Wisconsin Innovation Service Center 
(WISC) has been established to provide 
independent inventors with a commer- 
cial-feasibility evaluation of their ideas, 
inventions, and innovations. The program 
was transferred from the University of 
Oregon in November 1980. 

Our goals are to provide a low-cost, 
independent, and unbiased evaluation of 
inventions as a public service to inventors 
nationwide. Assistance beyond the initial 
evaluation will be available on a limited 
basis to inventors who have products with 
significant market potential. 

Inventors wishing more information 
about our program and services should 


write for the free booklet, ‘Stimulating 
Innovation through Management and 
Technical Assistance." 

Terry Krambeal, Program Manager 
Wisconsin Innovation Service Center 
University of Wisconsin— Whitewater 

Whitewater, Wis. 53190 


1,000 words 


Take another look at the photo [above] 
you published with "Honda's Little Limo" 
[PS, Jan.]. If the 1982 Accord sedan has a 
“roomier interior’ than last year's model, 
then only people without legs could have 
fit in the rear seat of an '81. 

John Bibb, Arab, Ala. 


Tankless heaters 


Their energy efficiency may be new, but 
tankless water heaters [PS, Feb.] them- 
selves are certainly not. In the 1920's, 
there were far more “instantaneous” 
heaters, as they were then known, than 
any other kind. Inefficiency led to their 
demise. They had a gas flame like a blast 
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furnace, and they were not insulated. In a 
dark basement the cast-iron cover could 
be seen glowing a dull red. In the winter 
the basement needed no additional heat. 
With regard to limited water flow, just the 
opposite was true. Unless the faucet was 
opened wide, you were likely to be 
scalded by boiling water or steam. 
Monty Bancroft, Sun Valley, Calif. 


Your article overlooked one of the great 
advantages of tankless heaters. They are 
so small that a tempering tank can fit with 
them into the space occupied by the old 
water heater. A tempering tank is a large, 
uninsulated tank of about 30 gallons that 
precedes the heater in the hot-water line, 
allowing water to warm from ground tem- 
perature to room temperature. This cuts 
the heating load for 110-degree-F water 
between 18 and 30 percent, which may 
make the difference between satisfactory 
and unsatisfactory performance for a 
demand heater. 

Alfred E. Krause, Lake in the Hills, Ill. 


You may have misled your readers on the 
subject of water heaters. The article states 
that standing heat losses from electric 
water heaters represent $135 per year. 
Using the national average of electricity of 
4.97 cents per kilowatt-hour, this comes 
out to 2,816 kWh per year, or 226 kWh per 
month. But our studies indicate that a 
more realistic figure is 72 kWh per month, 
and even this can be cut in half through 
the addition of a $15 tank wrap. 

A point not adequately addressed is 
installation cost. Thetypical units listed by 
manufacturers are six to nine kilowatts. 
This requires new wiring and breakers, 
and may necessitate new service- 
entrance equipment to handle the in- 
creased load. Add in the costs for a plumb- 
er and electrician and you have created a 
sizable cost to recover a few dollars a 
month. 

Charles A. Barron 
Carolina Power and Light Co. 
Raleigh, N.C. 


We were pleased to see the article on tank- 
less water heaters [PS, Feb.], since it's a 
good way for this country to save enor- 
mous amounts of energy. But we were 
less pleased to be left out. Our instant 
water heater is entirely proportional: You 
set the temperature you want; it doesn't 
matter what the rate of flow is. Our prima- 
ry interest is as a booster for solar water- 
heating systems (it can double their effi- 
ciency), but it is also applicable in dark- 
rooms, as a dishwasher booster, a point- 
of-use booster in a medium-temperature 
system, for a remote sink or remote house, 
etc. Price is $160 retail from the factory. 
David B. Cameron 
Energy Sensor Systems, Inc. 
Rt. 3, Box 192, Apex, N.C. 27502 


Square nozzle, round hole 


Your article on the Air Force tests with 
square jet nozzles [PS, Feb.] must be in 
error or improperly reported. If a jet nozzle 
is fully directional, the vector of the thrust 
would accomplish the desired result 


regardless of whether round or square 
nozzles were used. | suspect that the 
mechanics of steering a completely round 
nozzle is difficult compared with tilting 
only opposite sides of a square nozzle like 
vanes. ls this the answer? 

R. W. Long, Moore Haven, Fla. 


Yes. The wind-tunnel tests on vectored 
thrust used square nozzles for mechanical 
reasons only. 


Women warriors 


With respect to the Penn State-U.S. Army 
findings about men's and women's phys- 
ical performance ["Science Newsfront," 
PS, Dec. '81], common wisdom has 
always agreed that where high muscular 
force and rapid movements are involved, 
men perform far better when burdened 
with a heavy load. However, it is also fre- 
quently averred that women, with their 
extra subcutaneous fat layer, have a far 
longer energy endurance—say, with a 
moderate to small load—than do men, 
whose energies tend to burn out more 
quickly. Women may also be better fitted 
physically to withstand prolonged cold 
and adverse conditions. Apparently, the 
Penn State-Army study did not address 
these other kinds of physical performance 
and evaluate their usefulness in combat 
situations. 

Elisabeth M. Hanson, Urbana, lll. 


The acre unchained 


Which came first, the Gunter's chain or 
the acre [RTB, PS, Dec. '81]? The acre. In 
old England the acre was used as the area 
of land a man and a yoke of oxen could 
plow in a day. Kings Edward | (1239-1307) 
and Edward lll (1312-1377) had different 
measurements defining an acre. But it 
was Henry VIII (1491-1547) who passed a 
law that fixed a definite measurement for 
the acre as we know it today. Edmund 
Gunter (1581-1626), the son of a Welsh- 
man, invented the surveyor's chain in the 
year 1620. The English tax was propor- 
tional to the amount of square chains. 
Gus Canela, San Bernardino, Calif. 


We all pay 


| have to respond to Dana Snyder [RTB, 
PS, Feb.], who feels that someone who 
kills or maims himself in an auto due to 
nonuse of a seat belt does not affect me. In 
fact, the carnage on our highways makes 
my car insurance cost more, increases my 
taxes, generally increases my cost for 
goods and services due to lower produc- 
tivity, and increases my costs for life 
insurance and medical insurance. Anyone 
who believes his "freedom" to kill himself 
doesn't affect me is living in a fog bank. 

Burke Brush, Harrison, Ohio 


Lamp logic 

Yourtip about rewiring broken lamps [PS, 

March] assumes that the transformer has 
Continued 
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By Drew Kaplan, President 

Stick it to us. Rip us off. Here's a pro- 
motion that's been vetoed by our vice 
president, our accountant and my wife, 
It’s a promotion that's such a good deal 
for you, (it really is) that it's virtually 
guaranteed to lose us money. 

In fact, if we don't do at least 30096 
more business off this ad than we have 
ever done off any ad before, we will lose 
a lot of money. 

ARE WE CRAZY? 

Well, our VP, our accountant and my 
wife certainly aren't crazy. They're all 
dead set against this whole idea. But, 
you don't get anywhere in this world 
without taking chances, so here it goes. 

First a word about credibility. Right 
now you're probably thinking that this 
is some very slick copy, but it just isn't 
believable. But is a calculator-watch for 
$5 any more believable? Read on. 

COMPUTE WHILE YOU COMMUTE 


Y ou're in a restaurant. You get the bill. 


To the amazement of those nearby, you 
touch a few buttons on your wrist and 
tell the waiter you were overcharged. 

You can compare the per quart cost of 
paint with the per gallon price when 
you're shopping. Or, here's a great idea. 
If you've ever heard a phone number on 
your car radio you can enter the phone 
number on the calculator display. 

And, you'll do it all with style. The 
calculator-watch is the newest fad that's 
sweeping the nation, But remember, the 
other participants in this fad are paying 
up to $69 for their calculator-watches. 

BUT WHAT ABOUT QUALITY 

The calculator is easy to use with rais- 
ed easy to push buttons. It has a full 8 
digit display with floating decimal. You 
can add, subtract, multiply and divide. 
Y ou can even do chain equations. 

The watch is the latest accurate quartz 
crystal type. Setting it is a delight. You 
don't have to hold a button and sit wait- 
ing for the numbers to change. 

Simply punch in the time on the calcu- 
lator while you push set. It shows AM, 
PM, and has a built-in night light. 

The sleek case and adjustable band 
are made of the newest space age black 
resin. It's lighter, cooler and more com- 
fortable than metal. And, it's very slim. 

This finely crafted accurate quartz 
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time-piece comes complete with a man- 
ufacturer's standard limited warranty. 
THE CATCH 

Frankly we are losing-our shirts on the 
calculator-watch, but we're looking for 
audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy normal 
bias cassettes. Not at $4.50 or even 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare our new 
Gold Label MLX to Maxell UDXL or 
TDK SA. If you can hear a difference, 
any difference at all in frequency res- 
ponse, tape hiss or distortion, not only 
will we return your money, but we'll 
give you a free gift for your trouble. 

So here's our proposition. To get the 
$5 calculator-watch, try just 10 DAK 
MLX90 minute cassettes complete with 
deluxe index insert cards, boxes and a 
one year warranty at just $2.49 each. 

WHY, YOU MAY BE ASKING? 

Y ou're very valuable to us in the form 
of future business, DAK has excited 
over 140,000 of you valuable customers 
with special bonuses. But, we've never 
had one like the calculator-watch. 

We find most of you keep buying once 
you try our cassettes and our prices; and 
that's a gamble worth taking. 

The real gamble of this ad is thatthe 
calculator-watch is so expensive that 
there's not much left to help us pay for 
this ad and processing the orders. We'll 
have to sell thousands more orders. 

NOT A BAD CATCH 

DAK manufacturers a cassette with 
great sound, and no problems. 

2p until recently we were hot on the 


sponse to 19 Soone O 


our old ML cassettes. E 


MLX is great. 


Calculator 


© Watch 


It may be a crazy scheme. 
But, you really can get this 
LCD calculator-watch for 
just $5 with one catch. 


heels of the frequency responses of 
Maxell UDXL and TDK SA. We had a 
great frequency response up to about 
14,500hz. And our cassettes were great 
for most recorders. 

Now our new Gold Label MLX is 
second to none. We have a frequency 
response to 19,500hz and we'll go head 
to head against any tape on the market. 

BUT THAT'S NOT ALL 

Hi Frequency protection! We've made 
mostly (industrial cassettes for high 
speed duplication. We've developed a 
special jam proof cassette, |t uses a 
spring tension liner within the cassette 
that guides the tape as it winds. 

We coat these liners with a chemical 
called Molysulfide. As tape moves with- 
in the cassette, friction causes the build 
up of static electricity. Static electricity 
is drastically reduced by the Molysulfide 
and so is its tendency to erase very high 
frequencies, À very important consider- 
ation for often played tapes. 

TRY NEW DAK MLX90 CASSETTES 

RISK FREE 

Try these high energy cassettes and the 
incredible $5 calculator-watch in your 
own home risk free. If you aren't 10096 
satisfied for any reason, return only 9 of 
the cassettes and the calculator-watch in 
its original box within 30 days for a 
courteous refund. The 10th cassette is a 
gift from DAK for your trouble, 

To order your 10 Gold Label DAK 
MLX 90 minute cassettes and the calcu- 
lator watch for only $5 with your credit 
card, call the DAK toll free number or 
send your check for only $24.90 for the 
tapes, plus $5 for the calculator-watch, 
and $3 for postage and handling for 
each group Order Number 9335. CA res 
please add 696 sales tax. 

Why not order an extra group of 10 
MLX 90 cassettes. We will add one free 
cassette to each additional group you 
buy and of course you can get a calcula- 
tor-watch for $5 with each group. 


DAK 


INDUSTRIES 
INCORPORATED 

Call TOLL-FREE .... (800) 423-2636 
In California Call ......... ... (213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 
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blown. Usually the trouble is a burnout of 
the fuse located in the base of the lamp, 
resulting from a malfunction of the lamp 
socket or a short in the secondary circuit. 
Since these fuses are small and covered 
with an insulating sleeve, it's easy to over- 
look them and assume that the transform- 
er has blown. 

T. Uleman, Pittsburgh, Pa. 


Not only God can make a tree 


Evan Powell's informative article on cata- 
lytic wood stoves [PS, Jan.] contained the 
misleading statement that "manufactured 
logs should not be used in any airtight 
stove." Environmental Energy Ltd. manu- 


factures a densified wood log that is 100 
percent wood. It has no additives, it's 
clean- and long-burning, and it has only a 
four percent moisture content (for mini- 
mal creosote buildup and a more efficient 
burn). We feel the public should be made 
aware of an alternative convenience-ori- 
ented fuel for airtight stoves. 
Robert Jansen Young 
Environmental Energy Ltd. 
Box 3753, Bellevue, Wash. 98009 


Narrow nozzle 


Development of the biphase turbine [PS, 
Jan.] looks like a good practical solution to 
the mixed-flow geothermal-energy prob- 


RAINGO Do-It-Yourself 
Solid Vinyl Gutter 


and Downspout 


Systems 


RAINGO | 
PIS AVAILABLE © 
AT LEADING 4 
HARDWARES 


lem. Shame on Jim Schefter, though, for 
writing, "The nozzle's cross section grad- 
ually shrinks, increasing pressure.” 
Wrong. The pressure decreases as the 
cross section decreases. The velocity 
must increase to get the flow through the 
smaller passage, and conservation of 
energy demands that the pressure be low- 
er, as Bernoulli figured out quite a few 
years ago. 
| think it's worth mentioning that it is a 
supersonic nozzle. This means that down- 
stream from the throat (smallest cross 
section), the velocity is above the speed of 
sound in the steam. Careful contouring of 
the expansion section of the nozzle is 
important for best efficiency and could 
probably benefit from the work done on 
solid-rocket nozzles for use with alumi- 
nized propellants. 
Dan Pangburn, P.E. 
Fullerton, Calif. 


Gas or charge 


Research into advanced battery types 
["Plastic-Metal Batteries," PS, Feb.] is 
important, but | believe long-range elec- 
tric vehicles could be practical even with 
today's technology. What we need is a 
network of "charging stations" around 
the country. The driver of an electric car 
would drive into such a station and have 
the batteries in his car pulled out and 
replaced with a set of fresh ones. The old 
batteries would be placed on a recharge 
rack for later customers. Such a scheme 
would make electric cars as versatile as 
gasoline cars—if auto manufacturers 
could be convinced to construct batteries 


e RAINGO reigns supreme over 
all other gutter systems 
Simple snap-together 
installation 
Won't rust, rot; or corrode 
Never needs painting 
Exclusive RAINGO 
ridges reduce ice, 


heat and debris 
buildup 


AND HOME 
CENTERS 


in standard, mutually compatible packs. 
Richard N. Cox, Lanham, Md. 


Derring-do 
When! get your magazine and read about 
the foreign jobs taking over the car market 
it makes my blood boil. You seem to be 
bent on accomplishing the same thing. | 
suppose you're being paid very lucrative- 
ly for their fancy advertisements. Will 
America wake up before it's too late? | 
dare you to print this. 

Philip Moillring, Wildrose, N. D. 


Detroit's priorities 


Like Ed Jacobs, | wouldn't consider one of 
the “U.S. economy champs" [PS, Feb.] 
because of inadequate brakes. The article 
glosses over the problem somewhat but 
the ratings "in a nutshell" sum it up. 
Vision outscores braking, so we can see 
what we're going to hit. Economy out- 
scores safety, so we can save toward hos- 
pital bills or funeral expenses. 

Raymond E. Hankey [no address] 


p 


Hidden lines 


David Hedgley is not the first to solve the 
hidden-line problem algorithmically 
(“Science Newsfront," PS, Jan.]. That 
honor probably belongs to L. G. Roberts 

Continued 
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There's a danger. And this invisible menace 
will affect nearly everybody reading this ad. 

The danger is pollution — but not the ordinary 
kind. In fact, ten years ago, we didn't have this 
new kind of pollution. Let us explain. 

Ten years ago, cars didn't have catalytic 
converters. Today, these catalytic converters 
"grind up" the car exhaust into particles so 
small they form micron soot, and micron soot 
is so fine, it can be easily absorbed into your 
lungs. Even the EPA has stated, "Because it is 
so fine, such soot particles stay longer and 
cause more damage in the respiratory tract." 

Ten years ago, homes were able to 
"breathe" or exchange air between the out- 
doors and indoors four or five times a day. 
Today, with our well-insulated energy-consci- 
ous buildings our homes literally create and 
trap pollution that we breathe unwittingly. 


OTHER PROBLEMS 

There are other problems too. Add the daily 
soot, dust, smoke and other impurities in the 
air and you've created pollution problems 
even worse than they were ten years ago— so 
bad in fact that environmental groups are 
especially concerned over this new "time 
bomb" lurking in our environment. 

But American ingenuity hasn't been sitting 
still. A rash of small devices containing char- 
coal filters with fans and selling for around $30 
have literally flooded the market. The problem 
is that these devices only remove particles 5 
microns or larger. Today's micron soot is one 
micron or smaller. Cigarette smoke for exam- 
ple is 2 to 3 microns or smaller. | 


70,000 UNITS SOLD 

In 1978, JS&A introduced the negative ion 
generator in a national advertising campaign 
and sold over 70,000 units. It was a device that 
cleaned the air by electrostatically removing 
particles even smaller than one micron. Hos- 
pital burn centers soon began using com- 
mercial versions of the negative ion generator. 

Removing sub micron particles from the air 
was very important, but there was also a sur- 
prising second benefit. The unit added neg- 
atively charged ions to the air. 


We've all felt the effects of negative ions 
after a thunderstorm. When you take a deep 
breath, the air smells good and you feel good. 

The opposite is true of positive ions which 
can be found in polluted environments, air 
conditioned office buildings and in auto- 
mobiles. Many scientists believe that positive 
ions make you feel moody, depressed, irrita- 
ble and restless. A negative ion generator 
cancels out the positive ions and fills the air 
with negative ions. 

AN EXPERIMENT 

When you blow smoke into an inverted glass 
bowl and put it over an ion generator, the 
smoke immediately vanishes. Or if you place 
the ion generator in an odor-filled room, the 
room soon smells fresh. 

It was these experiments that really con- 
vinced the public that the JS&A ion generator 
was a valuable new home appliance. Soon the 
market was flooded with competitive ion gen- 
erators. Many were not as efficient as JS&A's 
first model. Some emitted very few ions and 
one actually emitted dangerous levels of 
ozone. JS&A conducted independent labor- 
atory tests and publicized the results which 
showed that JS&A's unit was indeed the best. 

That's the history. But like any new tech- 
nology, there's sure to be improvements. The 
first ion generator produced negatively 
charged ions which attached themselves to 
the pollutants and then fell to the ground. You 
ended up with clean, fresh air but also dirty 
rugs and walls. 

In winter, the units created electrostatic 
discharges which can be uncomfortable when 
touching a doorknob or someone else. 


CONTROLLED |ON ENVIRONMENT 
So American scientists created an ion 
generator using a bipolar emitter which emits a 
balanced amount of negative ions to create a 
controlled ion environment. One emitter pro- 
duces negative ions and the other controls and 

shapes those ions to create an ion bubble. 
The end result is a unit which leaves just the 
right amount of negative ions in a large room, 
attracts the pollution particles and deposits 


Fresh Air 
Bubble 


Surround your body or your work place with 
ion-controlled fresh air in America's first 
bipolar electrostatic home precipitator. 


MOST POWERFUL 


TRADE 
MARK 


The unit measures only 2"x 4 "x 7" and its 
black and wood grain styling will fit into most decor. 


them on a beautiful wooden collector while 
keeping your floors and walls free of dirt. 
You're actually placed in a fresh air bubble 
while you work, sleep or relax and with no 
uncomfortable electrostatic charge. But wait, 
there's more. 

We'll enclose with each unit, a white paper 
filter which you can place over the wooden 
collector. If the white paper is' not blackened 
with micron soot after only ten days, please 
send your unit back for a full refund and we'll 
also refund your $4.00: postage and handling. 
And you can make that test anytime within 30 
days after you receive your unit. — 

The white filter test will prove just how dirty 
your environment really is and it will also prove 
the effectiveness of the Fresh Air Bubble—the 
most powerful ion product sold today. | 

We urge you to try the Fresh Air Bubble in 
your home or office. Put one on your desk or in 
any smoke-filled room. Notice the refreshing 
difference in your work environment. Take it 
home and plug it in next to your bed. Chances 
are, you'll want to buy another one before our 
SO ony trial period ends. 

To order, send your check for $89. 95 plus 
$4. 00 postage and handling (Illinois residents 
please add 6% sales tax) or credit card buyers 
may call our toll-free service line below. 

We'll send you the Fresh Air Bubble com- 
plete with instructions and a one year limited 
warranty. Then plug it in and leave it run all day 
and night. The cost to run the unit is only a few 
cents per day. 

The era of the bipolar electrostatic home 
precipitator as a household appliance is here. 
Order the newest and best unit available at no 


obligation, today. 
PRODUCTS 
THAT 
| Je WIHINK 
Dept.PS One JS&A Plaza 
ibtthérook IIl.60062 (312) 564-7000 

Call TOLL-FREE ........ 800 228-5000 
In Nebraska Call ...... . . 800 323-6400 

(OJS&A Group, Inc.,1982 
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of MIT's Lincoln Lab, who described his 
method in a 1963 paper. Many people 
have solved the hidden-line problem 
since then. Hedgley's solution may be the 
most efficient yet found, but it was cer- 
tainly not the first. 

Paul Heckbert, Old Westbury, N.Y. 


But sweat's still sweat 


Three of the four units that AMF uses on 
its Computrim 900 exercise cycle [PS, 
Feb. have been obsolete since 1960, 
when the metric system was tidied up and 
became the International System of Units 
(SI). Power should only be expressed in 
watts; kilopond meters per minute and 


horsepower are obsolete. Similarly, en- 

ergy expended should be expressed in 
kilojoules; calories are obsolete. 

Joseph G. Reid, President 

Canadian Metric Association 

Toronto, Ontario 


Nutty idea 


The article about using vegetable oil for 
diesel fuel [Running on Peanuts," PS, 
Dec. '81] says that a farmer could produce 
all his fuel on one-tenth of his land, sug- 
gesting that he would be getting some- 
thing for nothing. Not so. Since peanut or 
sunflower oil is a marketable product, his 
true cost of using it is the amount he could 


| E in HP and abes displace nen 


cylinder engine design. 


-— Both models offer high-tech features ihcludina C 
. controlled power trim for top operational efficiency; G 
- Power Flow lower unit for improved speed; “Fuel Saver" 
throttle control; and electronic breakerless C-D ignition — 


— . forsure starting. 


- We've put all the right refinements on 
- these quality engineered engines to 


— give you the power, economy and 
dependability you need. See them at 


your Chrysler Marine dealer. 


CHRYSLER | 


Marine 


We don’t want to sell you any more outboard than you need. 


have sold it for if he didn't use it. Not every 
soil or climate is suitable for raising pea- 
nuts, but if one could raise them | feel sure 
that he would come out dollars ahead by 
selling them and buying diesel fuel. Same 
for sunflowers, soybeans, and corn. They 
say a diesel will run on whiskey, too. But 
that would be about as sensible as burn- 
ing your furniture in the fireplace to keep 
your house warm. 

Robert D. Smith, Swisher, lowa 


Hydropower head start 


The hydroelectric development on the 
Richvale Canal in California ['Lifting 
Foils," Jan.] is not the first small-scale 
hydroelectric project selling power to a 
major utility. Three such systems using 
Enkar hydroelectric power systems are in 
operation. The first, an 18-kW unit at the 
water-district station in Cucamonga, 
Calif., began producing electricity in co- 
generation with Southern California Edi- 
son on February 7, 1981, and will earn 
more than $9,000 annually for the water 
district. Enkar medium-to-high-head units 
can be tied into an existing utility grid or 
can supply power to remote independent 

systems. 
William L. Karlicek, Marketing Director 
Enkar Hydroelectric Power Systems 
Fullerton, Calif. 


Window worry 


Replacing a window with preframed alu- 
minum units may be easy [PS, Oct. '81], 
but there's a drawback. Aluminum is.an 
ideal conductor of heat. Cold outside tem- 
peratures will be transmitted inside, con- 
densing and freezing internal moisture on 
the inside of the frame. Eventually, the 
freeze-thaw cycle will cause the window 
framing to rot. | found this out the hard 
way. 

J. R. Meyers, N.Y. 


Al Lees replies: "The conditions you cite 
did prevail with aluminum windows until 
seven or eight years ago, when their man- 
ufacturers introduced thermal breaks to 
isolate cold outdoor surfaces from warm 
indoor surfaces. We discussed that in 
detail in our October 1975 issue." 


Corrections: We erred on two points in 
“Motorcycling” [PS, Feb.]. The new Hon- 
da V45 Sabre is a double-overhead-cam 
V4, not a V-twin. Suzuki's new shaft-drive 
GS-1100 “G” is a larger-displacement ver- 
sion of the GS-1000 "G," not a variant of 
the chain-driven GS-1100. 

The Saab 900 has four-wheel disc 
brakes, contrary to information in the spec 
table of the January car test. 

The Chevrolet pickup pictured with the 
Coachmen Caper mini motor home ["'Die- 
sel RV's,” PS, March] is not the new 5-10 
but the larger C-30. | 

The Western Union splice is incorrectly 
illustrated in "Automotive Wiring" [PS, 
March]. The drawing should show the 
wire ends wound around each other, not 
wrapped back on themselves. 


Dashboard model. 
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_ Every day, the speed trap 
radar net closes tighter. ` 
In fact, with today's new short pulse 
radar guns, a car can be clocked by - 
police in less than two seconds. Under 
these tougher conditions a conventional 


radar detector doesn't have a chance to ` 


give you enough advanced warning. 

Which is why GUL Laboratories 
developed a different kind of detection 
system. The Superheterodyne. 

Passive versus aggressive. 

The more common passive-circuit _ 
detectors have a limited range and little 
ability to discriminate true police 
signals over great distance. 

The new GUL Superheterodyne has 
a detection range far beyond these 
passive detectors. And it gives you this 
advanced long range protection while 
virtually eliminating false alarms. 

GUL's superior double conversion 
superheterodyne circuit selectively cap- 
tures and amplifies weak or distant 
police radar signals. Similar signals 
that produce annoying false alarms in 
conventional detectors (from CB radios, 
FM stations and other microwave 
sources) are rejected by the new GUL. 

The result is much earlier, much 
more reliable warning. Traveling at 75 
mph, GUL would warn you 60 seconds 
earlier on X band and 30 seconds 
earlier on K band—compared to even 
the best passive detectors. 

Like a geiger counter, GUL's red 
warning light and beeper pulse faster 
the closer you get to a police radar gun. 

The City/Highway switch adjusts 
sensitivity for city or country driving 
conditions; and the green indicator 
light gives you visual assurance that 


the unit is operating properly. 


GUL versus Escort. | 


In May 1981, the 5 leading super- 


‘heterodyne detectors competed in à 
. true-to-life road test conducted in Cin- 


cinnati, Ohio (home of Cincinnati 
Microwave, makers of the highly 
respected Escort). Presidents and 
chief engineers from all 5 companies 
attended. | 

The new GUL and Escort proved 
virtually indistinguishable in perfor- 
mance. Traveling at 75 mph—with the 
radar gun hidden behind a hill—GUL 
gave 67 seconds of warning time on X 
band. Escort gave 65. GUL provided 28 
seconds on K band. Escort gave 29. 

The other superheterodynes tested 
— Whistler, Super Snooper and Fox— 
finished far behind the leaders. They 
averaged 25 seconds less warning time 
on X. And 20 seconds less on K. 

GUL and Escort emerged from the test 
clearly in a league of their own. 
Own the best. And hide it. 

GUL offers you an important option 
that Escort doesn't: total concealment. 
The GUL Remote Model (pictured above 
right) installs under your hood in about 
an hour, using ordinary tools. It can be 
permanently wired to your car battery 
or plugged into your cigarette lighter. 
Its rugged diecast aluminum case is 
sealed against moisture and heat. Its 
remote warning panel (2 X 1") can be 
placed on visor or dash— neatly out of 
sight. 

For easiest, most portable installation 
(or for two cars), the $229 dash model 
(left) conceals easily under a Kleenex 


= 


its rugged cast aluminum case (rather 
than plastic) it operates normally at 
extreme temperatures—trom 4° below 
zero to 176° above. Attaches quickly 
to your dash with Velcro'™, and plugs 
into cigarette lighter. 

Both models measure 4 X 3 X 4" 
and come with full instructions and one 
year warranty. 

Road test the new GUL for yourself. 


If you don't agree it's the strongest coun- 


ter intelligence you can own, simply 
return it within 30 days for a prompt ` 
and courteous refund. 

Call us now, toll free. Protect 
yourself with the newest, most 
sophisticated radar technology on the 
road today. 


.. free numbers. Order product 

* #GU623 for the GUL under-the-hood 

» model: $299. Order #GU622 for 

» GUL dashboard model: $229. Or 

^ send a check for the specified 

* amount plus $4.50 delivery. Add 6% 

© sales tax in CA. And please mention 
this magazine. 


; 800 227-3436 
= In California 800 622-0733 
« In Alaska and Hawaii 800 227-3826 
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HIGH ENERGY BILLS? 


Remove hot indoor air from 
throughout the house and 
replace it with cooler air from 
outdoors at one-third the cost 
of air conditioning with an E-Z 
Breeze™ whole house fan. 
Quick and simple to install and 
maintenance free. Take it E-Z 
this summer! 


A simple, inexpensive method 

to ease your air conditioner s 
workload is to vent your attic with 
a breeze-powered Whirlybird™ 
turbine. Easy to install and cost- 
free to operate, the Whirlybird™ 
is powered by even slight 
breezes, sucking hot air out of 
the attic as it turns. 


THE 1982 
WORLD'S FAIR. 
K e 
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Vite tent? 


This exclusive World's 
Fair trademark will 
appear on all 
Lomanco's ads 
for 1982. 
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Battery-powered 
ratchet wrench 
speeds auto- 

and home-repair jobs 


 ) 7 eH 

Redi-Ratchet makes quick work of spark- 
plug changing and other auto-repair jobs. 
Around the house, it's a speedy substitute 
for socket wrench and screwdrivers. 


With the push of a button and a quick 
rat-a-tat, you can drive nuts and other 
threaded fasteners with new speed 
and ease, even where access is diffi- 
cult. Removing them is just as easy: 
You click the switch to the reverse 
position, push the button, and rat-a- 
tat them out. 

Ingersoll-Rand's new Redi-Ratchet 
35-in.-drive wrench is powered by a 
rechargeable nickel-cadmium battery 
pack. There's no power cord or air hose 
to tie you down or get in the way. “Af- 
ter a three-hour charge the tool will 
perform a day's work," says the mak- 
er. "It combines the convenience and 
flexibility of a hand tool with the mus- 
cle of a power tool." 

Redi-Ratchet's muscle power is rat- 
ed at 20 foot-pounds of torque; you can 
hand-torque it to 100 foot-pounds. Its 
free speed is 110 rpm. The tool's die- 
cast-aluminum body is 14% inches 
long and weighs 3% pounds—a bit 
hefty for lengthy one-arm use but oth- 
erwise comfortable to handle. 

Redi-Ratchet can take standard %%- 
in. square-drive sockets, or you can 
buy accessory kits from the company. 
One contains seven sockets, in sizes 
from % in. to % in., and a carrying 
case. The other includes those sockets 
and case plus a universal joint, three 
flat-tipped screwdriver bits, three 
Phillips bits, seven hex bits, and a 
three-inch extension. 

Redi-Ratchet with recharger (but 
without accessories) is $180. Inger- 
soll-Rand Co., Dept. 50707, 253 E. 
Washington Ave., Washington, NJ. 
07882.—V. Elaine Smay 
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Guardex Alarms stop burglars before they enter your home 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


A BURGLAR'S BEST WAY IN IS THE WINDOW 


Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 
PROTECT EVERY WINDOW AND DOOR 


When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 
The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
| equipment has been activated. a second break-in sound is de- 
tected the built-in siren will start blasting for 90 seconds. At the 
end ot approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 


| siren will come on for another 90 seconds. If no other break-in 


sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 


stantly resets. 

BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


Dealer Inquiries Invited 


The Guardex 8000 Alarm System is walnut grain and dis- 
guised to look like a small stereo speaker (634" x 934" x 8") 
and weighs less than 6v» pounds. The rear view is pictured left. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


THE BURGLARY PROBLEM 


The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a | 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year. 100% parts and labor when returned to factory post- 
Bord d year extended warranty is available for a charge 
of $25.00. 


OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 
of the alarm). 


30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system directly 
from the factory for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely | 
satisfied, return the alarm within 30 days of receipt for a com- 
plete refund. To order your Guardex 8000 alarm, CALL TOLL 
FREE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurence. If you want the optional out- | 
side siren, add $29.95. Optional outdoor 7" x 10" metal warning 
sign (stake not included) add $9.95. (California residents add 
6% salestax.) If you require more information, call during 
California business hours Monday through Friday. 


Inside California call collect (213) 889-1414. — 
Outside California call TOLL FREE (800) 423-5499. 
GUARDIAN i 


ELECTRONICS, INC. 


31117 W. Via Colinas, Dept. Ps2 Westlake Village, CA 91362 


Guardian Electronics, Inc. 1982 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Lightweight tent camper 


Starcraft, the well-known boat and trailer 
maker, recently got into the airplane busi- 
ness, supplying Piper with cabinets. Now 
Starcraft is using the same lightweight 
materials and techniques employed in 
manufacturing aircraft modules to make a 
new class of lighter RV's. The AeroStar 
shown here is the first fold-down trailer 
Starcraft has built with laminated sand- 
wich construction. It weighs 897 pounds; 
hitch weight is a mere 71 pounds. 

AeroStar provides sleeping accommo- 
dations for five. It has a unique kitchen 
section that swings down for travel with- 
out the need to turn the module upside 
down. 

The trailer opens to 17 feet when fully 


Rabbit hutch 


The Hatchpack turns VW Rabbit hatch- 
backs into campers capable of sleeping 
two persons. When opened, the Hatch- 
pack contains a bed that's 6'^ feet long 
and five feet wide. There's about five feet 
of head room in the camper compartment. 
The unit sets up in minutes. 

When the tent structure is collapsed, the 
bed can be left where it is or folded and 
stowed behind the rear seat of the car. The 
Hatchpack is made by Mechanical Plastics 
Corp., Castleton St., Pleasantville, N.Y. 
10570. 

Nathaniel H. Garfield, president of the 
company, says first production units will 
be available this month and will sell for 
$1,495. Initially, the Hatchpack will be 
available only for Rabbits, but Garfield 
says other versions will soon be made for 
other hatchbacks. 
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set up, and has a spacious interior (see 
photo). It folds to only 44% inches high for 
road travel. Price of the AeroStar is about 
$3,475. 


Tiny trailer 


Komfort's new 15-foot Lite model is made 
for towing by small cars and trucks. Dry 
weight is only 1,715 pounds, and hitch 
weight is 170 pounds. Yet the small RV 
can sleep four persons in two convertible 
double bunks. The 15-footer also has full 
galley facilities, including a two-burner 
range, sink, and refrigerator. In addition, 
there's a lavatory with a marine toilet and 


shower stowed inside the small interior. A 
12,000-Btu furnace is included and there's 
also an on-demand water system with a 
12-volt pump. Price of the trailer is about 
$6,500. Komfort Industries, 7888 Lincoln 
Ave., Riverside, Calif. 92514, makes it. Dis- 
tribution is mostly in the Far West and 
Texas. 
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Pop-top fifth wheeler 


When you tow Valor's 21-foot fifth-wheel 
trailer down the road, it's only six ft., six in. 
high. But parkit at a campsite and it stands 
a lot taller. With the top popped, the RV 
grows two feet to provide six ft., nine in. of 
interior head room. The wind-cheating, 
collapsing design helps make the 2,650-Ib. 
trailer capable of being towed by small 
import trucks, as well as by the new tiny 
trucks from Chevrolet and Ford, the com- 
pany claims. 

Despite its small size, the fifth-wheeler 
provides sleeping accommodations for 
four persons. The hangover section has a. 
54-by-80-in. bed and the dinette also con- 
verts into a bunk with the same dimen- 
sions. 

Thetrailer is fully self-contained. It has a 
galley, toilet, hot and cold water, and dual 
holding tanks. The fifth-wheeler is made 
by New Paris Enterprises, Inc., 19240 Tar- 
man Rd., New Paris, Ind. 46553. Price is 
$8,500. 


New technology for yachts 


Next year's America's Cup races may 
have several competing yachts that aren't 
made of wood or aluminum. The Interna- 
tional Yacht Racing Union has approved 
the construction of 12-meter yachts made 
of fiberglass or a sandwich composite 
with fiberglass skins and a core of end- 
grain balsa. The IYRU says detailed plans 
and laminates for each boat with the new 
type construction must receive approval 
from Lloyd's Register of Shipping, howev- 
er, before sponsors may race them in the 
prestigious event. 

An Australian challenger, Alan Bond, 
has already announced his intention to 
build a pair of 12-meter yachts—one in alu- 
minum, the other in fiberglass with balsa 
core. An English yacht is also expected to 
be made of the same new materials. 


Things to write for 


"Camping Safety Guide” is a new 64-page 
booklet with tips on campsite safety, rec- 
reational-vehicle safety, and first aid. It's 
available for 75 cents from Camping Safe- 
ty Guide Offer, Box 2206, Boston, Mass. 
02277. 

Five new fishing films are available on 
both 16-mm film and '-inch video cas- 
settes for rental or purchase. The titles 
are: "Bass in Heavy Cover," "Feeding 
Habits of the Bass," "Surface Lures and 
Buzz Baits," "Small-mouth Bass," and 
"Freshwater Stripers." Each runs 30. 
minutes and is available from Glen Lau 
Films, 3211 Southwest 27th Ave., Ocala, 
Fla. 32674. Price of the video cassettes 
(VHS or Beta) is $59.95 each. Film rental is 
$49.95, while purchase price of a film is 
$495. 


Taste is all it takes to switch to Jim Beam. 


KENTUCKY STRAIGHT BOURBON WHISKEY. 80 PROOF DISTILLED AND BOTTLED BY JAMES B. BEAM DISTILLING CO.. CLERMONT. BEAM. KY 


“Tough? You bet! 
Blue Poly protects like no 
Car wax ever(e 


18 


could.” 


Three times 
World Driving Champion. 


— mower* 
with every new 


Gravely 4-wheel tractor. 


With the purchase of any new Gravely 4-wheel tractor, you get your 
choice of a 40", 50°, or 60" mower absolutely free. The tractor and 
mower are part of The Gravely System which includes over 20 attach- 
ments. One for virtually any lawn and garden maintenance job. Buy 
your new tractor now and your free mower will make short work of 
the long mowing season. For the name 
of the Gravely Dealer nearest you write 
Gravely Tractors, Dept. PS-82, 

One Gravely Lane, 

s | Clemmons, N.C., 27012. 
But hurry, this offer 

ends June 30, 1982. 
*Values up to $695. Good at 
participating dealers only. 

OTHE 

GRAVELY 
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Solar water- 
heater kit 
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PUMP A EXLAMSION CONTROLLER S'OOAGE — WATEN HEATER 


About 15 percent of your home fuel 
bill goes to simply heating water— 
think about that the next time you 
take a shower. But you can cut the 
amount in half-and perhaps more— 
with a solar hot-water system. And 
you can save still more by installing it 
yourself with a Heath Kit. 

It comes complete with solar panels 
for your roof, pumps, heat exchanger, 
expansion tank, and a storage tank for 
the basement. All you add is copper 
pipe and two to three weekends of 
time. 

The Heath NS-1100 is a closed-loop 
system. The house water supply is 
kept hot by heat exchanged from a sec- 
ond fluid flowing within the outside 
panels. Your water heater works less 
and doubles as backup. 

The capacity of the system will vary 
depending upon your area and needs. 
To be sure the system you buy is suf- 
ficient, Heath (Benton Harbor, Mich. 
49022) first sends you a questionnaire 
(which is processed by computer to 
size your system) and manuals to help 
you determine the best location for the 
panels. 

The manuals cost $25, deductible 
from the price of the $2,840 kit.— 
W. J. Hawkins 


Pocket Concert Plus 


NOW WITH FM STEREO 
JUST $6995? 


DAK was in trouble. Our Pocket Concert cassette players 
were selling like crazy. Orders were coming from everywhere. 
We were able to get 24,000 players, but it wasn't enough. We 
stopped advertising but the orders still kept coming. 

We were in a jam. We had angry cutomers everywhere. We 
couldn't find a new player good enough to satisfy our custo- 
mers, or for that matter ourselves. After all, we had promised 
a player that could equal the sound of the Sony Walkman. 

Well, money talks. Not only did we find a great replace- 
ment, but we've even got one with an FM module. It's smal- 
ler, lighter and the sound is fabulous. Because of DAK's mas- 
sive buying ability, (an opening order of 10,000 players), we 
were able to bargain such a low price that we can offer the 
new Pocket Concert—Plus FM to you for just 50 cents more 


than our original cassette-only player. 


Don't be confused—— This is no cheap $69 retail player. 
For example, Pacific Stereo, the gigantic California chain, 
sold this fine unit in their ‘Super Sale’ ad of December 20, 
1981 for more than 140% of our low discount price. This is a 
state of the art, musical component you'll enjoy for years. 

EXTRA HOME BONUS——Here’s a cable system that lets 
you plug the Pocket Concert Plus into any 'aux' inputs in 
your home stereo, so you can copy cassettes by playing them 
on the Pocket Concert Plus and recording them on your main 
deck, or just listen through your main [ 


system. The sound is great. Just add $4 
($4 P&H) for the cable. Ord. No. 9200. 


It's uncanny. You can sit, walk, ski or 
mow the lawn. And think of it, you can 
do it all in an environment controlled 
totally by YOU. 

You can be doing the most mundane 
task, but your mind may be soaring 
thousands of miles away. It’s no fluke 
that Sony has sold hundreds of thou- 
sands of their Walkman Cassette Players. 

The power of music has been used for 
centuries to rouse the troups and relax 
the kings. But, only now with the new 
1% oz. Samarium Cobalt headphones 
are you able to get such a kaleidoscope 
of sound that the outside world seems 
to literally disappear. 

And, the effect is so total that there 
are even laws to stop you from wearing 
these remarkable players while you ride 
a bike or drive a car. 

WHAT SOUND 

The sound is easily equal to a several 
thousand dollar home stereo system. 
Yet, the new Pocket Concert Plus with 
both cassette and FM stereo weighs only 
12% oz. and is so small you'll hardly 
know that you're wearing it. 

The Pocket Concert Plus goes where 
you go with a protective leatherette case 
that easily hangs on your belt or rides 
comfortably in your pocket. It also has 
an adjustable shoulder strap. 

So, whether you're into long walks, 
sitting in airplanes or washing your car, 
you'll enjoy the unbelievably rich stereo 
sound of the Pocket Concert Plus. 

ENGINEERED FOR STRESS 

Most fine stereo equipment is designed 
to be lovingly placed on a shelf and then 
never moved. Obviously, this isn't a 
practical way to listen when you're 
walking your dog or jogging. | 

The Pocket Concert Plus is specifically 
designed for rough treatment. Many 
other machines are really redesigned dic- 
tation recorders. The Pocket Concert 
Plus is designed to provide superb stable 
stereo music while you're on the move, 


. bonus speakers. Order Number 9334. 


SPEAKER BONUS | 


be stereo music for all. The same mylar 
diaphragm technology that makes pos- 
sible the fabulous feather-weight head- 
phones now makes possible these great 
monitor speakers. 

These speakers are less than 4” tall, 
and come complete with a connecting 


| cable. They are so efficient that they re- 
| quire no additional amplification and 


plug in just like the headphones. 
For serious listening you will still use 


your headphones, but for casual listen- 
ing of portable radio quality, you'll be 
amazed at the volume level and sound | 
quality of these new  feather-weight | 


speakers. With your order for the Pock- 
et Concert Plus only, just add $5 plus 
($1 Post. & Handling) for your pair of 


MUSIC AT YOUR COMMAND 

You won't be 'roughing it' when you 
leave home. You can play all your cas- 
settes since there is an equalization 
switch for Metal/Chrome or standard. 

The sound is crisp and clean with a 
wide frequency response. It’s operated 
by 3AA batteries, not included. There 
are convenient lock-in fast forward and 
rewind buttons, plus cue and review. 


Wow. Now personal stereo for one can | 
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You can listen to the outside world by 
pushing the Mute—FM/Tape switch with- 
out taking off the feather-light stereo- 
phones. Dual volume controls auto- 
stop and a LED operation indicator 
round out the convenience features. 

PLUS FM STEREO 

Just pop in the FM stereo module 
instead of a cassette and you'll be tun- 
ing in your favorite FM stereo stations. 

The FM module automatically direct- 
couples with the cassette deck so it 
works off the deck's power. It feeds the 
FM signal directly to the amplifier, not 
through the head for great fidelity. 

The headphone cable is used as the 
antenna for FM reception that is equal 
to the 'FM only' units on the market. 
The Pocket Concert Plus utilizes superb 
electronics and an all new state of the 
art tape transport for stability. It is 
manufactured by Unipacific and backed 
by a standard limited factory warranty. 

TRY THE POCKET CONCERT PLUS 

RISK FREE 

Take your Pocket Concert Plus as you 
commute or on walks. Enjoy breath- 
taking stereo music wherever you are. 

If for any reason you aren't 100% sat- 
isfied, simply return it in its original box 
within 30 days for a courteous refund. 

To order your Pocket Concert Plus in- 
cluding the FM module, risk free with 
your credit card, call our toll free hot- 
line, or send your check for just $69.50. 
Plus $2.50 postage and handling. Order 
Number 9303. If you wish the optional 
home cable and/or speaker bonuses, see 
above for their price and order numbers. 
Calif. residents please add 696 sales tax. 

You'll be in control of your own en- 
vironment and enjoying your favorite 
cassette and FM stereo music with the 
great sound of the Pocket Concert Plus. 


DAK 


INDUSTRIES 
INCORPORATED 
Call TOLL-FREE .............. (800) 423-2636 
In California Call ........... (213) 984-1559 


10845 Vanowen St., North Hollywood, CA 91605 


PScar test & driving report 


Three 


family sedans 


a new class for the '80's 


By JIM DUNNE 
PHOTOGRAPHS BY JOHN KEATING 


This month's test cars combine old- 
fashioned features, such as good ride, 
quiet interiors, and roominess, with 
modern fuel efficiency and nimble 
handling. Chevrolet's new Celebrity, 
Ford's improved Granada, and 
Chryslers impressive LeBaron are 
four-door sedans—all capable of tak- 
ing big passenger loads in the style 
and comfort that was uncommon for a 
compact a couple of years ago. 

For power, we selected engines that 
draw the best balance between fuel 
economy and pleasing performance. 
Granada has Ford's new 232-cu.-in. 
V6; Celebrity, a 173-cu.-in. V6; and 
LeBaron, a 156-cu.-in. in-line four. 

Surprisingly, the smaller, more 


fuel-efficient engines in Celebrity and 
LeBaron were also quicker in acceler- 
ation. Celebrity zipped to 60 mph from 
astanding start in 15.5 seconds; LeBa- 
ron, in 15.6. Granada, with the bigger 
V6, took a leisurely 17.3 seconds to 
reach the same speed. 

Note that all three cars have axle 
ratios lower than 3.0:1, which defi- 
nitely puts them in the economy cate- 
gory when fuel consumption is mea- 
sured. But lower final-drive ratios 
slow engine speed to produce better 
economy, and therefore have the oppo- 
site effect on performance. 


Chevrolet Celebrity 


From the outside there is nothing in 
the appearance of this Chevrolet ver- 
sion of the General Motors A-body car 
that betrays its close relationship to 
the X-body — Citation, et al. The grille, 
sheet metal, and, most important, the 


| PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. | 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, O. | 


Granada 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 
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* Author's opinion 


glass are completely different. Celeb- 
rity is 12 inches longer than Citation. 
It's also wider and taller, and, overall, 
hasthe appearance of a full-size model 
rather than a compact. Inside, with a 
unique instrument panel and seat 
appearance, the contrasts are just as 
extensive. 

Under the sheet metal, though, the 
A-body and X-body are almost identi- 
cal. In fact, the drive train and chassis 
are interchangeable. Engines, trans- 

Continued 


Full-size cars of the future are here now: 
Chevrolet Celebrity, Ford Granada, and 
Chrysler LeBaron are family sedans that 
feature excellent passenger room in a 
smaller package and 20-plus mpg. 
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MAXIMUM TRACTION. 


The only cars in America you can 
switch into four wheel drive without 
stopping are made by Subaru. 

All other 4WD's, without excep- | 
tion, require a full stop before 
switching. But with On Demand Four | 
Wheel Drive, the instant you need 


EEL DRIVE. 


. IN MINIMUM TIME. 


Low sticker price. We offer the 
lowest priced 4WD car in America. 
In fact, our 4WD's actually cost less 
than many cars with conventional 
2 wheel drive. 

Optimum options. The Hill- 
Holder", a device on certain models 
extra traction and safety, you simply © that prevents drifting back on steep 
flick the lever. Eon 3 hills. Power windows?** Power steer- 
And immediately you go from full time Front ing: ' Stereo/cassette. Cruise control. 


Wheel Drive to Four Wheel Drive. (For tougher Terrific value. For all of the above reasons, 
going, certain models offer a dual range gear and many more, Subaru delivers maximum 
box). Only Subaru gives you the advantages of value per dollar. Not to mention independent sus- 
both Front Wheel Drive and 4WD in one road pension on all 4 wheels, rack and pinion steering 
hugging car. and power assist front disc brakes as standard 
Our Hatchback, Wagon and Brat are also equipment. 
great performers in other ways as well. Like: Also standard are two features that come 
Great gas mileage. Our with every Subaru: reliability and durability. And 
entire line of 4WD's, for instance, you don't have to demand them. We do. 
is #1 among all 4WD cars in fuel | 
- economy. SUJ BAR LJ ® 


INEXPENSIVE. AND BUILT 
TO STAY THAT WAY. 


Se 


PS car test & driving report 


EPA fuel mileage (mpg) 


Š a d 
ne ri 
rete 6S Lo 
Highway 34 31 26 
City 22 23 19 
Calif. city 25* 21 18 
*Four cylinder j | 
PS fuel-mileage tests 
(steady-state mpg) | 
35 mph 27.6 27.2 26.4 
55 mph 23.6 226 209 


missions, suspensions, steering sys- 
tems, and important dimensions, such 
as wheelbase and wheel track, are 
shared directly. 

So where are the meaningful differ- 
ences? For one, the Celebrity is a 
notchback sedan; the Citation has a 
hatchback body. That means less load 
room for the bigger car, but more of a 
feeling of spaciousness and luxury 
inside. Another difference is in curb 
weight: Celebrity is more than 200 
pounds heavier. That translates into 
slightly slower performance and a 
marginal loss in fuel economy. 

While most of the extra weight went 
into the bigger body of Celebrity, a 
number of other features were added. 
Thanks to extra soundproofing, the 
noise levels are distinctly lower than 
those of Citation, and, in fact, the 
Celebrity posted a much better decibel 
level at 30 mph than either the Gra- 
nada or LeBaron: 60 dBA versus 63 
and 64. A difference of three or four 
dBA in noise levels is significant and 
considered large enough to be easily 
perceived by passengers riding in the 
car. 

In keeping with Celebrity’s full-size 
appearance, the inside trim is finely 
and luxuriously finished. However, 
we spotted two major flaws in the 
design of the instrument panel. The 


X-car chassis by weaving, not rolling ina 
straight line. But stopping distance was 
much shorter than the other cars’. 
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In panic spots, Celebrity shows heritage of 


lower edge of the panel face sticks out 
at an angle toward the front-seat pas- 
sengers. At both extreme ends, where 
the passenger and driver enter, the 
panel cuts into entrance room. If 
you re not careful, the edge will deliv- 
er a painful blow to your shin. It hap- 
pened three times to members of the 
test crew in a few days. Look for Chevy 
to change the shape of the panel in 
this area quickly as complaints from 
owners mount. 

The glove box also has an odd fea- 
ture: Its door flops open to a downward 
position, allowing papers inside to 
slide out. And what's more, it's a small 
compartment that quickly gets over- 
filled. 

Is the six-cylinder engine a better 
match for Celebrity than the standard 
four-cylinder, fuel-injection engine? If 
you want smoothness, quietness, and 
less shake, then the answer is yes. 
And if you prefer the added power of a 
V6 and will accept a little less fuel 
economy, then it's still yes. One prob- 
lem with the V6 may be worth consid- 
ering, though: The bigger engine is 
jammed into the engine compartment, 
leaving little room for maintenance 
and mechanical work. With the four 
you get much more space in which to 
maneuver when working. 


Chrysler LeBaron 


Automotive insiders call this new- 
for-1982 model the "super-K" because 
it is an improved version of the Plym- 
outh Reliant/Dodge Aries K-car. Im- 
provements over standard K-cars 
show up in better ride and noise con- 
trol and in better trim both inside and 
outside. 

LeBaron's 180-inch overall length 
is more than half a foot shorter than 
Celebrity's and 16 inches shorter than 
Granada's. That makes LeBaron ex- 
ceptionally easy to maneuver in traf- 
fic or when parking. Interior space is 


Rear drive and larger, heavier chassis of 
Granada make it less agile than front-drive 
Celebrity and LeBaron. Those features 
also make it most like older big cars. 


ix! 
The angular corners and swept-forward 
profile of the Celebrity dash can hurt if 
you're not careful getting into the front 
seats. Chevy, round off those corners. 


big enough for six passengers, but the 
seating arrangement is laid out to 
comfortably accommodate five. 

You can order a number of engine- 
transmission combinations, but the 
test car's 2.6-liter (156-cu.-in.) four 
with automatic transmission is best 
for smoothness and good performance 
without sacrificing much fuel econo- 
my. Note that the engine is the Mitsu- 
bishi-built Silent Shaft type, probably 
the smoothest running four-cylinder 
engine now in production. (Silent 
Shaft refers to the two extra chain- 
turned shafts inside the engine that 
are used solely to offset the imbalance 
of the engine. They have small coun- 
terweights spaced along their lengths 
and appear to be camshafts. The coun- 
terweights, which offset much of the 
up-and-down and side-to-side motion 
in the engine, provide steadiness.) 
LeBaron's four easily matches the 
smoothness of Chevy's V6 and ap- 
proaches that of Ford's big V8. It's just 
the ticket for that luxury-car feel. 

Chrysler put the K-body car into 
production over a year ago, and PoPv. 
LAR SCIENCE has tested four different 
versions. But it is still a surprise to 

[Continued on page 30] 


For specs and test results, see page 27 


Nylon Cord trimer 


EES Blade Edger: 


"Trims.in tight corners, under Adds the finishing touch! In- 


‘bushes and trees. Goes from 
light. grass trimming:;to heavy 
weed cutting with power to 
} spare. Automatia ine feed. 


Stantly adjustable to 7 cutting : 
positions, 6 heights. Puts d 
sharp edge. along walks, 
Hower. beds; walls: Dynamic 
blade Prang for extra safety . 
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Power Blower | ^ 
Blows leaves; litter and debris 


from under trees and fences, . 
air Sweeps walks, patio and gar- 
age. Lightweight and versatile. 


Replaces the rake.and broom; 
does away 'with messy hos- 


ing and water waste, 


"s 
re 


M AG u 


SER t i 
Vac-N-Sac* Attachment 
Converts power blower to 
handy vacuum. Picks up. 


mulches and bags. Easy to 


empty zippered container. Use 
in garage, on patio, walks, 
lawn. Really finishes the job! 


Paramount power tools are Returned ina wide range Of sizes to fit every need, every budget. 


PARAMOUNT LAWN AND GARDEN POWER TOOLS 


Allegretti s & Co, 9200, Mason AVe., Chatsworth, CA 91311 (213) 341-4800 


Will the real lowest tar 


| | FILTER CIGARETTES 
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2 mg 


Comparative tar levels reflect the lower of either 
FTC method or Dec. 'B1 FIC Report. 


BOX, BOX 100's: Less than 0.01 mg. "tar", 0.001 mg. nicotine, SOFT PACK 85's 
FILTER, MENTHOL: 1 mg. "tar", 0.1 mg. nicotine, SOFT PACK 100's FILTER, 
MENTHOL: 2 mg. “tar”, 0.2 mg. nicotine, av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


1005 please stand up? 
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tar of all brands. 


The lowest in 


E ERSTE 


QUALITY COMES FIRST... 
always with you in mind. 


A 35" cordless drill that overwhelmed the 
industry with its quality, dependability, 
and cordless convenience. 


A 7.2N D.C. drill equipped with a 1 hour 
fast charger. It has a maximum capability 
of drilling 430 holes in a %” aluminum 
sheet with only one charge. It drives 
or draws like a plug-in power drill! 


Makita - We stand behind our tools 


Now, cordlessly yours. Model 6010DW 


"IEEE 


—7 MORE POWER TOOL FOR YOUR MONEY 12930 E. ALONDRA. CERRITOS, CA 90701 (213) 926-0611 


ILLUSTRATIONS BY RUSSELL VON SAUERS 
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"CHEVROLET CELEBRITY CEELET- 


i | 
| Chevrolet Celebrity, Chrysler LeBaron, 

and Ford Granada— 

dimensions, specs, and test results 


Chevrolet 


Chrysler Ford 
Celebrity LeBaron Granada 
DIMENSIONS nl | 
NIME m MEM MEE 
| erall length ......... ; : . 
tween smaller | Overall height ......... 53.3 52.6 53 
ee | dm IMS CE 
: ACK, TI PEE A! .6/5, .6/ 
rity and LeBaron Ground clearance....... 5.3 4.7 6.3 
and larger rear- Aie Maines FOO ge vu er 238 oe 
jr; m. ront hip room... ... ss. : 
Mz iini G exe Front leg room. ........ 42.1 42.2 417 
m show up ciear ear head room........ i 37. 
O-A = in ofle Note Rearhiproom......... 52.7 53.5 52.2 
p e. | Rear leg room (min.).... . 35.8 35.1 35.7 
how their front- Rear knee room (min.). . . . 1.3 0.3 1.2 
En TEET dreta cen: | SOONER MES 31.1 32.8 
tered ahead of 
nr BEEF viam awe the firewall, clean heir JOP IND V V6 In-line 4 V6 
ED d ZA. C ML NE out passenger Displacement (cu. in./L). .. 173/2.8 156/2.6 232/3.8 
ERU. "c7 NU. um —n x =e | dt k Compression ratio. ...... 8.5:1 8.2:1 8.65:1 
Ts E el pe -— and trunk space, Corburetion Ni ME RAMUS 2-bbl. 2-bbl. ss EN " 
z 0 M — ulti In | ethp @rpm......... 112 @ 5,100 92 @ 4,51 11 4,000 
bw = resulting Eo HERES Net torque (0 rpm ...... 148 @ 2,400 131 @ 2,500 186 @ 2,000 
A : room. Transmission .. .... ss. Three-speed auto- Three-speed au- — Three-speed 
matic tomatic automatic 
Axle ratio... ee ee 2.84:1 2.78:1 2.47:1 
Te n rosetta S CEN Banca a T spit o — ing’ | 
3 mi s 3 l t a WEWBE N AA A EE adial, Dual steel Custom Polystee ustom Foly- 
PS serviceability ratings ŠE 35 8 i Radial steel Radial 
20 25 = tS. re P205/70 R 13 P185/70 R 14 P185/75 R 14 
© D 
ft 2 s E: Steering............. Power, rack and Power, rack and o" rack 
rcd T i id lan oo 3 EO inion pinion and pinion 
How easy Is it to ser Sete” PME aval 5 5 5 Overall steering ratio. .... 1 j 2:1 Variable, 
vice our test cars? For Master cylinder 5 à 4 20—16:1 
example, is that heat- Windshield washer 5 5 5 Turns, lock to IK ues 3.05 3.2 3.1 
: Engine oil 4 3 A Turn diameter ift.) BUE x Rod. 36. 96 34. 6 39 ~~ 
er hose clamp out in Coolant 5 5 5 Front suspension ....... MacPherson strut, Independent, Iso Modified Mac- 


coil spring, lower 
control arms 
Trailing arm and 
track bar, coil 


strut, coil springs Pherson strut, 


the open where it can coil rin A 


be reached easily? To 
give you an approxi- 


Checking the engine 
Spark plugs 
Distributor 


Rear suspension........ Trailing flexible Four- 


arm with track with call 


f. = x — RÀ 
* on on 


4 
4 
: ian Carb adjustment * springs bar, coil springs springs, rigid 
mation of how diffi- ati iler 4 4 j TS - axle 
TT : il fi 4 4 ront stabilizer-bar 
cult it is for a typical diameter (in.)........ 0.87 1.0 0.88 
person to perform DINE Naas Rew Sai Dar us r gi 
; a r radiator nose iameter (in.) ....... ; ; i 
Venous service Dpers Lower radiator hose Trailer towing (max. Ibs.).. 2,000 1,000 2,000 
tions on the cars, we _ Heater hoses Fraile tongue we weight: zo h im 
^ if max. lbs.) n hd 
SEATS each vehicle. phased pubs 2 "TP Brakes... wee ee Power, disc/drum Power, disc/drum Power, disc/ 
Here's what the num- Taillights 4 4 5 drum 
bers mean: 1, very Front running lights 3 3 2 cao t oa SQ. In. = rina T M 
difficult; 2, difficult; ^ Front parking lights 3 3 2 Trunk space (cu. ft.)..... 16 15 16.8 
Front directionals 3 3 2 Liftover height (in.) 31 26.8 29.6 
3, average degree of Rear directionals 3 4 5 Curb weig he (lbs). nantes 2.699 2 E88 3100. 
difficulty, no worse or Rear running lights 3 3 5 FIR weight distribution (36) — 62/38 65/35 57/43 
better than most other Checking fuses 3 4 2 pese DB vest cst Serre $17 058 $11 006 
uw" re-tire accessibility 3 — 3 4 Vased mie 
cars; 4, easy; 5, very —pare-tire ace 3 3 3 Major options (over $100) — | 
easy Fead. on test CaP o aoua esses Six way m Two-tone paint Vinyl roof — 
` seat $ r $170, AM/FM $140, 3.8-liter 
locks $152, pow- $455, automatic V6 engine 
er windows $235. transmission $283, auto- 
rear defogger $396, 2.6-liter matic transmis- 
di i d engine Ch sión set ; 
| speed contro rear defo ... power steering 
Performance $155, V6 engine $125, AC $676, $195, s 
compa riso n 2 = $125, ses, eel shes, control Peg) jn 
,LJ | covers $ : power seat QÀ 
i a l t d $ E : TOM tires $245, n. er win- db -track 
| | j "s M/FM stereo power 
with selecte T E $ gE E $118, vinyl roof er or Jocks EC windows $235, 
1 981 and os er LI 55 $140, beige cus- wire wheels $244 power locks 
l € | rt : : E: ? F tom package $184, premi- 
earlier models P E $- a a 
1981 Dodge Aries 4 24 TEST RESULTS 
Acceleration (sec.) a 
S0 mpl; vex 15.5 15.6 17.3 
1981 Chevrolet Citation 4 22 Brake test (cool) 60—0 mph 
| ve ping paano RJ da Vo s 193 
| al pressure (Ibs 
| 1981 Mercury didi 6 Ta test (hot) 60—0 mph 
at ping distance (ft.).. 166 197 194 
1981 AMC Concord 6 al pressure (Ibs.) . 90 95 85 
mace noise @ 60 mph 
: (OBA) iex ERE 68 68 69 
1980 Chevrolet Citation V6 Handling test (mph) ..... 62.1 60.2 57.4 
Maneuverability test (mph) 29 2B 27.2 


| 1980 Oldsmobile iiid 4 


TEST CONDITIONS: Ambient temperature, 40°F; relative humidity, 80 percent; barometric 
pressure, 29.7 inches Hg 


1981 Ford Escort 4 


| 1981 Plymouth Horizon 4 
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ALANO Tackle Box 
E Sturdy polypropylene 3-tray 
box has 25 ribbed compart- 
ments for all sizes of baits. 


Recessed handle, | 38 
“no-tip top. 6300N. 12 


ZEBCO Rod 'n Reel 


The “33” spin-cast medium 


freshwater reel has silent on- 


off, anti-reverse and warning 
click for bait fishing. 3341.14.99 
With 2-pc. 6' rod. 3490...25.88 


| . Lure Set 

[E] Favorites with fish and fisher- 
men alike. Six small, light lures 
in a protective, see-through 


case. Assorted col- 
Ors, styles. KKSK-GRT. @99 
RAYOVAC Fluorescent 


Lantern casts a full circle 
of light with 2 tubes, 3-way 
switch. Resists moisture, uses 
four 6V batteries 

(not included) 3608. ra i 


al 


Norkmark Fillet Knife 
Clean the catch of the day 
with 6" fillet knife. Birch handle, 
stainless steel blade in rugged 
genuine leather "99 
sheath. BPFNF6. Now 6 


Spin Combo 
3000 reel for medium fresh 
and saltwater action, has steel 
ball bearings, dual bail springs, 
rotating line guide. 08190.19.99 
With 2-pc. 614' rod. 20528. 34.99 


tora Trolling Motor 
Heavy-duty 2-speed electric 
motor runs quietly on 12 volt DC 
battery, drawing 8 amps at top 


speed. With 7 po- 
sition bracket. 10. 


Geared For Water 


Inflatable poly vinyl boat for 
2. With 2-pc. oars, oar holders, 
rope, pump. 50x84" 2650. 29.99 
100% waterproof rubber-nylon 
rain suit. 2-pc. S-XL. 60..16.99 


ao» 


Eu. 


Carry Along 


10-gal. Poly-Lite* cooler has hi- 
rise lid, 1-gal. jug. 5283/813 20.88 
Single mantle lantern burns up 
to 8 hrs. after filling, even in 
wind or rain. 200A700......22.99 


franklin Field Master 
Pro-style all leather glove 
has Corolac lining, field flex 
hinge for better control, open 


pro-ball web. Left 
or right. Ea. 4145/6. 12°° 


2277 


HARDWARE STORES $9; 


| There are over 6,000 True Value Hardware Stores in 50 states. 


E b s P F 
ER. Ne 
i ; j 1 
" X 


AJAY Pedal Power 

Pedal into shape in privacy with 
quiet-running exercise cycle. 
1-pc. steel tube frame, 16" bars, 
speedometer, odo- 79?5 


meter, more. 14620. 


PAN 


SLOW PIT Tu EM 


Vu) Play Ball! . 
Patented Poly-X* solid core 
12" softballs have leather 
covers. Choose Red Dot® or 
slow pitch Blue 99 
Dot? Each. PX1/2. 3 


COTTER & COMPANY, 100% Member-Owned warehouse distributor Serving over 6,000 True Value Hardware Members who own their own stores, set their prices and reserve the right to limit quantities. Because 


.| Bw cipating True Value 


"A 
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d. 
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3 

> 

1 
m 
r- 
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DURACELL Alkaline 

4-pack of size AA 1.5 volt alka- 
line batteries to power cameras, 
flashlights, calculators, toys, 
recorders, etc. MN1500B4...2.:339 
One 9V battery. MN1604B...1.49 


r — 
———— sm 


In The Swing 


Tee off this spring with a new 
set of 12 championship quality 
golf balls. Scuff-resistant 
Surlyn* covers and 
solid centers. D0077. 6°° 


Pat Summerall's 
all-time f 


yr n m 


is wes with any 
purchase at parti- 


Hardware Stores. 
Offer expires 
June 5, 1982. 


qp? v 


EL ME 


"acti AI Steel 


1] Virtually indestructible with 
steel casings, stainless steel 
liners. Vacuum bottle keeps 


beverages hot or 99 
cold. Quart. A944C. 19 


A Maddin Pump It 


Just press the top and Pump- 
A-Drink™ dispenses smooth 
stream of hot or cold beverages, 
hours after filling. 
Qt. capacity. P150A. 89 


COLLEGEVILLE 

FLAG Fly The Flag 

Just in time for Memorial Day, 

flag kit has 3x5' colorfast cotton 

flag, brass arommets, gilded 

eagle, 2-pc. alum. 88 
pole, screws. P352E. m 


HUFFY Jump Shot 
The action's fast-breaking with 
Pro Shot? the 36x54" official 
size fiberglass backboard with 
18" diam. goal. 8700......68.88 
All-weather net. 8281........ 1.99 


tasco "Binoculars 


M 7x35 model has coated optics, 
rugged lightweight construc- 
tion. 358 ft. field at 1,000 yds. 
With eye cups and ass 


case. 304. Now only 
Outing Kit 


THERN D5 
— tE 
N] Complete kit in sturdy plaid 
tote. Two 1-qt. Thermos” bottles 
and covered sandwich tray that 


keeps food fresh 
all day long. 209/42. 


18° 


ea - Refreshes 
K Big 1-gal. picnic jug has ure- 


thane insulation to keep drinks 
hot or cold for hours. Full flow, 
leakproof spigot 

and wide mouth. 014. £99 
Smokehouse 

Enjoy smoked foods fast and 
economically. Rustproof alu- 
minum cabinet, shelves, chips, 


recipes, more. M4732.....59.99 
Wood chips. 2-Ib. $4704....41.99 


Lawnplay Yard Fun 


[o] Croquet, the popular game 
that's fun for all ages, has six 
3" maple balls, six 7" hard- 


wood mallets, steel  , a8 
arches, rack. 7635-86. eG 


REGENT Jarts 

Test your skill with the orig- 
inal lawn dart game for adults. 
Contains 4 jarts, 2 target rings 
plus instructions. 99 
73929. Set now only 3 


participating True Value Hardware Stores vary in size and merchandising policies, some may not stock all items shown. Prices may vary and are subject to change without notice. Prices expire June 5, 1982. 


PS car test & driving report 


note the difference between the appar- 
ent generous size of the inside of the 
car and the near-stubby dimensions of 
the outside. What you get is the best of 
both worlds—lots of passenger space, 
and trim outer dimensions. Is this the 
way all six-passenger cars of the 
future will be laid out? 

Trunk room is excellent. Since the 
drive line is in the front of the car, the 
trunk floor is mostly flat and laid out 
with fairly even dimensions. 

If there is a legitimate criticism of 


LeBaron, it is the scarcity of unique 
features when compared with the 
Reliant. Chevrolet made major revi- 
sions of Citation in coming up with 
Celebrity. Chrysler should have made 
similar drastic changes in LeBaron to 
set it apart from the lower-priced 
lines. As it is now, only the grille, tail- 
lights, and a cap on the sail panel are 
recognizable differences between the 
lowest and highest priced Chrysler K- 
car models. 


Ford Granada 


Ford's prestige mid-size sedan is the 
latest version of the old Fairmont 


You CAN MAKE or REPAIR FREE CATALOG i 


| CLOCK Let us show youl! |» 


| FOR FUN & EXTRA INCOME 
i With SUPER ACCURATE New Mini Quartz 
Movements Made in the U.S.A.! FREE HANDS! 
Two year Guarantee. Over21 Quartz Movements! 
Dials, Numerals and Accessories also available at | 


Low, Low Prices! 


Call Us Today! 
414-248-1150 
Or Send Your 
Order To: 


KLocKIT "77 
P.O. BOX 629, DEPT PS52 


AW VOLUME DISCOUNTS | 
ae Intl. Sales Dept. 


-—- 


LAKE GENEVA, WISCONSIN 53147 
Free 48 Page Catalog (You may include 75¢ for Ist class catalog mailing) 


| Q-72 MINI-QUARTZ 
| For dials up to 3/8" thick. 
m Super LOW Prices 
| 1-4: $6.55 ea. 10-24: $5.45 ea. 
5-9: $6.05 ea. 25-49: $5.00 ea. 
Include $7 50) for shipping U.P.S. 
[S-200 Sweep - $.20 cach Red, Black, or Brass | 


Large selection of Quartz Mvts. 


A high-powered rifle blasts 
a half-inch hole clear through 
a Master lock, and it still holds 
tight! A dramatic test of 
strength filmed for TV. 

There's a Master lock for 
most anything worth keeping. 
Even special locks for trail- 
ers, guns, bikes and skis. 

Now, who makes locks that 
can take a beating? Master 
Lock, sure as shootin. 


fA Master 
Que ock Oo 


mparny 
pru ie » m 
qm MILWAUKEE. WI 53210 


chassis. But don’t be misled. Granada . 
is quieter, smoother-riding, and 
slightly quicker than the comparably 
equipped Fairmonts of past years. 
(Sound familiar?) It’s an excellent 
competitor for the newer front-wheel- 
drive Chevrolets and Chryslers. But 
its rear-wheel drive train and larger 
outside dimensions are beginning to 
look dated when set alongside the 
newer competition. 

For the larger package you get some 
real bonuses, though. Granada seems 
more spacious inside, with generous 
head and leg room up front, and more 
than just adequate leg room for rear- 
seat passengers. One standing com- 
plaint remains: The transmission 
hump appears oversize and takes up 
too much space on the front floor. 

This was our first chance to test 
Ford’s V6 engine. Its smoothness was 
truly astounding. Not one of the test 
crew could discern the difference 
between it and a Ford V8. There was 
only minor loss of performance. Ford 
is doing its homework on engines, and 
if the V6 in Granada is any measure, 
Ford may well be stepping to the head 
of the class among engine builders. 

There are two features that Ford 
should change in the positioning of 
drivers controls. The horn button 
remains on the end of the turn-signal 
stalk, where it is awkward to reach, 
especially in an emergency when both 
hands are needed on the steering 
wheel to avoid an accident. Ford 
should move this back to the center of 
the steering wheel where it belongs. 
And the transmission lever is located 
down low on the steering column, 
where it is more difficult to reach than 
on just about any other car. 

Ford has made a number of im- 
provements on Granada when com- 
pared with earlier versions of the 
Fairmont. The solid feel of the body, 
quieter ride for passengers, and more 
luxurious level of interior trim are 
most noticeable. It is easy to envision 
this car becoming Ford's prestige 
sedan of the future, now that many of 
the obvious shortcomings of the origi- 
nal Fairmonts are gone. 


Editor's choice 


Give me the amazing changes Chev- 
rolet offers in Celebrity. They've turned 
this Citation-based package into a 
modern full-size passenger sedan with 
almost all the comfort and room fea- 
tures of full-size models of the past. 
Seats are set just right, vision is out- 
standing, and engine response is 
smooth and powerful. Add to that the 
fairly good fuel economy of the V6 
engine, and you get a good glimpse of 
what Chevy plans for its flagship pas- 
senger sedan of the future. 


30 | POPULAR SCIENCE 


[ IKnow your car inside and out.: 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 8 
and easy to follow, yet complete and detailed enough fJ 
even for professional use. You get all the important 

information plus hundreds of the best pictures, dia- g 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


M. eos how to fix it...to tune it.,.to service it. 
m m it running right. The TOTAL SERVICE MAN- 
BUAL for your car will show you how to do everything 
a girom a minor adjustment to a major repair. 


BTOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


1713 ALFA ROMEO 62-78 for all Guilia, GT & Spider models et $18.95 


1258 DATSUN 311 sports car 1600/2000 SPL & SRL mails ........ 8197 MERCEDES-BENZ 59-70 all inc 190,200,300 & diesel mdis . o. 95 
964] ALFA ROMEO uide 73- 1 ous all models .. BET 9297 cht hy PICK-UP 68-80 covers all 521 & 620 models ............§11.95 0781 MERCEDES-BENZ 190SL reprint of owner's manual... . $11.95 
8677 AMC GREMLIN, HORNET, PACER 71-79 for all models . 11.95 0871 E 68.77 for all Monaco & Polara models... $10.95 1746 MERCEDES-BENZ 220 59-65 covers all radis 12. 
B190 AMC MATADOR, REBEL 67-74 covers all models E ee 1259 DODGE OMNI 78-80 covers all models inc 0-24 20000000 $11.95 9483 MERCEDES-BENZ 220 68-72 mdis nace Diesel om SAR 
059) ARROW PLYMOUTH 76-77 for all Beg IT ILAS fg) 8371 DODGE PICK-UPS 65-78 covers all 4-wh! dr models .............$10.95 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL . $12.95 
; i ora es ING U-SA nuns SSH Doctus egit 1298 DODGE PICK-UP 71-80 for all 2-wh dr. models sss $11.95 1748 MERCEDES-BENZ 250 65-68 covers all models ....... $12.95 
9404 ASPEN, DODGE 76-79 covers all models sss $1095 8203 DODGE VANS 67-70 all 15. 34 & 1 ton mals inc Plymouth es $10.95 9485 MERCEDES-BENZ 250,280 63-72 all models plus 230 ......... 512.95 
7122 AUD! 100 70-77 for all models inc LOOL touto m 6070 DODGE VANS 71-80 covers all models ................ vo 911.95 0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 VB mdis $11.95 
9590 AUDI 4000 79-81 covers all NE. Sends E E E OA 8192 DUSTER 70-76 for all models inc. Scamp ....... DNE 10.95 8430 MERCEDES-BENZ 74-79 Covers all model Diesel 
fav dU Rans E E E 0178 ESCORT, FORD 80-81 covers all models sess $11.95 9436 MERCURY MONARCH 75. aO covers al id a u idR inu 5 
26 A covers all models .. ll. 8189 FAIRLANE, FORD 62-70 covers all models sss 910,95 0710 MERCURY ZEPHYR 78-80 all models inc € turbocharged : ate $10.95 
0916 AUSTIN AMERICA 68-71 covers all models inc 1100, 1300 .$11.95 M 2366 FAIRMONTFORD 72.80 covers all models... $11.98 1105 MG TA, TB, TC, TD, TF 36-55 . c $12.95 
1203 AUSTIN HEALEY 100/6, 3000 56-68 for all models ............... $11.95 9874 FALCON, FORD 6 64-70 covers all &-cyl models $10.95 1098 MG MIDGET 58-78 covers ail models .. i $11.95 
s Auto rei -72 ali 6 qs ping pus i 9776 FIAT 124 67-77 all inc sdn, sta wgn, TC, SPC) sss uU 1106 MGA,MGB 55-68 covers all models inc twin cam . eoo 012,95 
154 BLAZE all mdis plus Suburban Ji immy -95 0844 FIAT 124 SPORT 68-78 all coupe & convertible models... $11.95 1720 MGB,MGB GT 69-79 for all roadster & i 
1042 BMW 2002 59.77 in inc 1500, 1600, 1602, 2000 except CS . n 9640 FIAT 128 72-79 for all models inc SL & Rally eco $11.95 8396 meena of tactory dH o s d EET rd 
8742 FIAT 131 75-80 covers all models inc Miratiori qc SES 0917 MINI 59-78 covers all models inc Min-Cooper $11.95 
9326 BMW 75.79 inc 5281,530i,6301,630CSi,633CSi,733i models $11.95 1201 FIAT 850 64-74 ali sedan. coupe & spider mdls ............$11.95 0884 MONZA, CHEVROLET 75-80 plus Astre Starfire, Skyhawk $10.95 
9760 BMW 2500, 2800, 3.0 all mdis inc Bavaria & CS sse $12.95 0399 FIAT X1/9 73-80 covers all models. ........ sue d git EY $11.95 9876 MUSTANG 6 65-72 covers all 6-cylinder models... 911.95 
0504 BRONCO, FORD 66-81 for all 2 & 4 whi drive models ..............$10.95 6022 FIAT STRADA 79-80 . E S P" 1 0478 MUSTANG VB 65-73 covers all models ess $11.95 
6308 BUICK 68-76 inc Electra, Le Sabre, Riviera, Wildcat .. n $44.95 1073 FIESTA, FORD 77-79 for all THEE $11.95 8272 MU il 74. T 
0727 CADILLAC 68-74 all models excpt El Dorado... 31295 0675 FIREBIRD 67-69 covers ali modes .......................... $11.88 PEE MU TS BG ae ei VB Mode it 
cuc reer tt 67- n ee all 6-cyl & V8 models proc 1.93 6309 FIREBIRD 70-80 covers all models inc Trans Am ...... $11.95 0951 NOVA, CHEVROLET 71-79 covers all models sss 911.95 
9557 CAPRI 70-76 for al! 2000. 2600, 2800 mals .. ~- 311.95 9611 FORD 71-78 inc LTD Il. Ranchero. Thunderbird .. soo 10.95 7107 OLDS CUTLASS 70-80 covers all models inc 442.000.0000... $11.95 
6021 CAPRI 79-80 covers all models inc Ghia .. $11.95 0872 FORD 68-81 for Custom,GalaxieLTD, XL & wagon mdis ........ $10.95 6308 OLDSMOBILE 68-76 covers all 88 and 98 models... $12.95 
9851 CAVALIER 82 aiso covers Cimarron & j2000 models .. cw Te das E 72-80 covers all models imported... $11.95 1724 OPEL KADETT 62-73 1000, 1100, 1200 models cone 295 
0379 CHALLENGER 70-72 covers all & and V8 midis |... ALO, 8205 FORD PICK-UP 65-68 all 2 & 4-wh! dr mdls, 1/2-1 ton _........ $10.95 B273 OPEL 66-79 for all models inc 1900 Manta & Isuzu ._.......... $11. 
8446 CHAMP,PLYMOUTH 77-81 covers all models eriparia» 11.95 0451 FORD PICK-UP 69-81 covers all models o.oo $1195 9589 OPEL GT 68-73 covers all 1900 models . Adi S AaS “gute 
8331 CHARGER 67-70 for all models inc 500 & R/T , osos B10.9t 8204 FORD VANS 61-68 for all 14, 3, & 1 ton models... $10.95 0711 PEUGEOT 504 DIESEL 74-80 covers all models... $11.95 
8212 CHARGER 71-75 covers all models .. soemeneeeess 910.35 M 0453 FORD VANS 69-79 covers all 6 & VB models... $11.95 7124 PEUGEOT 504 68-79 for all gasoline engine models... $12.95 
0383 CHEVELLE 64-79 inc Malibu, Monte Carlo, El Caring o $10.95 9436 GRANADA, FORD 75-80 covers all models $10.95 0883 PINTO 70-80 covers all models inc Mercury Bobcat ................... $10.95 
0838 CHEVETTE 76-80 covers all models urin: aiino 1.95 ae nonoa FEA prta for all models inc "Z" . P 0874 PLYMOUTH 68-76 Fury, VIP, Gran, Suburban models ................ $10.95 
1038 CHEVROLET 29-40 covers all 6-cyt models .. n i $18.00 7-BO covers all models ........ 11.95 1660 i | 
0888 CHEVROLET 49-54 reprint of factory shop manual ............920.00 8694 HONDA CIVIC, 73-74 covers all models inc ČVC . $11.95 0851 EI OR riy d cue MEAS H A 
1001 CHEVROLET 55-65 for all Bel Air, Biscayne, impala is enm die 9787 HONDA PRELUDE 79-80 complete coverage _.............$11,95 0489 PONTIAC TEMPEST 68-73 all mdis inc GTO, Le Mans |o $10.98 
0870 CHEVROLET 53-81 for Bel Air. Biscayne, Caprice, Impala were PA dS 8205 INTERNATIONAL SCOUT 67-73 800. A B T mdis - PEE Ad .$10,95 1650 PORSCHE 356 57-65 covers À, B A C models _ gs $12.95 
B187 CHEVY Il 62-68 covers all 4, 6 & VB models . $10.95 8565 INTERNATIONAL 62-78 tune/maintain Scout, wagon, Pichu up . .$10.95 1591 PORSCHE 911 64-73 covers all models ........ —— IRA 
0779 CHEVY us T pu a} a up models. DE Mee Dr 1206 JAGUAR 55-69 sedan mdis 2.4, 34, 3.8. 240, 340 . -$11.95 8173 PORSCHE 911 74-77 includes N. S. Targa, Carrera ....-... -$12.95 
8154 CHEV 7-79 all 4-whl dr mdis plus — 1» 1043 JAGUAR E-TYPE 61-72 covers all 6-cylinder models... $12.95 1590 H 
1662 CHEVY VANS 67-80 for all models plus GMC models .............$11.95 f 9612 JAGUAR E-TYPE V12 71-74 covers all models ... $12.95 0834 andre 2 Fd Be WAERT PA PE RM E mp 
d E teto panhat uat give year nnn EE 9399 JAGUAR XJ6 68-78 covers all models . $12.95 0993 PORSCHE 924 76-80 covers all models inc Turbo $11.95 
3148 CITA L'BIST CONUS Dea ga: FBP: aair * 9617 JAGUAR XJ12 72-79 for all models inc XJS. Daimler .. $12.95 8008 PORSCHE 928 78-8] . er rd ME 
$588 CITROEN ID, DS 67-75 covers all D$19, 20, 21 mdis .......512.95 9769 JEEP 50-65 for 4 & 6 cyl station $18.95 0372 RENAULT 5 72-79 for all models nc Le Car o $11.95 
8264 COLT & CHALLENGER 71-81 covers all models pipers se E ret JEEP 66-79 for all Cherokee, Commando & Wagoneer mdis. ....$10.95 1224 RENAULT B, 10 62-72 covers all models inc 1100 2. $11.95 
8211 COMET 71.79 covers all models. ......... ME n 9 JEEP WAGONEER J-series with 230 oht eng... 18.95 9429 RENAULT 1 3 Ir "T 
8212 CORONET, DODGE 71-75 covers all models... $10.95 i 9806 JEEP UNIVERSAL CJ-2, CJ-3 reprint factory manual - $18.95 TAS RENIN ie Li Ber Me MEE UN. rans. ce Pi 
S E CORVETTE "A 78 vins a $2 E mes ME 0509 JEEP 55-81 for all CJ-5, CJ.6, CJ.7, Scrambler mdis. ........ $10.95 1554 RENAULT 16 65-78 covers all models . striae eae 
iyara : 8856 JEEP FC150, 170 covers all front cab models... $18.95 0395 ROADRUNNER & SATELLITE 68-73 ail models. DEREN OOS 
1756 CRICKET, PLYMOUTH 70-73 also covers Hillman wheat 511.95 8739 JENSEN-HEALEY reprint of factory manual sss $24.95 0750 SAAB 99 69.79 covers all models .......... iier. $11.95 
8188 DART & DEMON e 2 covers all models .. VUE eee ve LAIR META 76-80 for sedan. coupe & HPE models ............ $11.95 8440 SAAB 67-79 covers all models inc Sonnet .. nami dm 
1164 DATSUN 2005X Cowes all models iiaea naa 3 1254 LANDROVER 59-77 covers 2. 2A, 3 gas & diesel models ........ $11.95 1098 SPRITE 58-71 cov I Mk. | à i 
9592 DATSUN 2005X 1980 . n 911.98 [ 0574 LOTUS ELAN 62-74 covers all models inc Plus 2... $19.95 BOSB SUBARU 72.8] Jer a] modelc dos cca 
8065 DATSUN 1200 & B210 71-78 covers all models... a 0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in, EMB. monene $9.95 0845 SUNBEAM TIGER reprint of factory shop manual ................. $24.95 
0783 DATSUN 210 79-80 covers all models imported . -$11.9 8211 MAVERICK 72-77 covers ali models . ee LL LR 0489 TEMPEST, GTO, LE MANS 68-73 all models . occu 10,95 
8127 DATSUN 2402, 2607, 2802 70-78 covers all Bodas 11.95 1550 MAZDA GLC 77-80 covers all models .. $11.95 8189 TORIND 58-75 ali models inc Elite, Ranchero .......................$10.95 
9152 DATSUN 2802 79-80 covers all models ne EMEN RA NE d EE MA Be tae. pes sedan & coupe mdis .. $11.95 0829 TOYOTA CELICA 71-80 covers all models... saludo P AE 
1657 DATSUN 310 76-79 covers all models inc F-10 -iaaea L l. | A 100 70-74 covers all models . $11.95 T l 
1551 DATSUN 510 68-73 covers all sdn & wagon mdi... 11.95 $ 0444 MAZDA 71-78 includes RX4 and Cosmo models “7910.95 is IE COROLLA 68,79 all models pus 5s tans EE cor 
1074 DATSUN 510 78-79 covers all models oss 1132 Mh 9941 MAZDA RX? 79-80 covers all models... oss $1195 0754 TOYOTA CORONA Mk 2 72-76 for all 6 cylinder models $11.95 
9583 DATSUN 610 68-77 covers all models pil. 0880 MAZDA PICK-UP 72-75 8-1600 & rotary eng. mdis.. ... $10.95 0647 TOYOTA HI-LUX 68-79 covers all pick-up models... $11.95 
0935 DATSUN 710 73-76 covers all models... $11.95 0593 MAZDA 808, 818 72-78 covers all models... 811.95 8524 TOYOTA LAND CRUISER 66-77 covers all models ................., $11.95 
8271 DATSUN 810 77-80 covers all models imported . ^ $11.95 0573 MAZDA 1500, 1800 67-74 covers all models . s 911.95 0901 TOYOTA TERCEL 79-81 ....... Mo TY | 
GENERAL REPAIR MANUALS — -T me EET 1200 TRIUMPH SPITFIRE 62-78 covers al PERENA * $11.95 
S UNING GUIDES HOME REPAIR TECHNICAL BOOKS 1015 TRIUMPH TR5, TRG, 67-76 all models inc TR250 .. $11.95 
9618 CHILTON AUTO REPAIR 75-82 tor all American cars ................$17.95 0906 OLD CAR VALUE GUIDE latest edition. sss . $9.95 8693 TRIUMPH TR7 75-79 .... ae enu f 1.95 
9407 CHILTON AUTO REPAIR 74-81 for all American cars... $17.95 0706 BYPASS EMISSION CONTROLS 73-77 all Ford-built cars ......... $14.95 B192 VALIANT 68-76 all mdls inc Scamp, Signette 00... M 
1264 CHILTON AUTO REPAIR 73-80 for all American cars............... $16.95 8474 BYPASS EMISSION CONTROLS 71-77 GM cars . $13.95 0567 VEGA 70-73 covers all models including GT. . $10.95 
7137 CHILTON AUTO REPAIR 64-71 for all American cars .......... $19.95 9534 BUICK POWER MANUAL performance tuning the V6 models ..... $7.95 0884 VEGA 74-77 all models inc Monza. except Cosworth/Vega ...... $10.95 
1763 CHILTON AUTO REPAIR 54-63 for all American cars $19.95 8685 GREAT CAMARO ultimate picture/technical DOOR OM CAF ............ $18.95 0782 VOLARE, PLYMOUTH 76-75 covers all models . $11.95 
7111 CHILTON TRUCK REPAIR 73-80 American & imported miis .. $19.95 0931 CHEVY V-& How-to-handbook for all 78-81 engines, occ, $6.95 1227 VOLKSWAGEN BEETLE 5467 all mals inc SCA. Bs E 
855] CHILTON TRUCK REPAIR MAN 61-71 for all 54-21» ton mdis $19.95 0830 CHEVY SUPER SPORT 61-76 everything about every model ...$13.95 0140 VOLKSWAGEN BEETLE 68-77 all mals inc Karmann-Ghia .... $11.95 
9700 CHILTON IMPORT CAR MANUAL 73-81 for ALL major makes $19.95 M 8421 CHEVROLET RACING ENGINE how to build .. ss $9.95 0419 VOLKSWAGEN RABBIT,SCIROCCO 75-79 ali gasoline models .. $18.50 
0432 AUTO REPAIRS & PRICES flat rate times 74-79 U.S, cars .......... . $7.95 1243 CHEVY, RACING THE SMALL BLOCK. . super performance - ius 87.95 6009 VOLKSWAGEN RABBIT, SCIROCCO 80-81 all gasoline models .... $19.95 
1146 PERFORMANCE WITH ECONOMY power from tuning d & buit $9.95 9795 CHEVY PERFORMANCE getting the most from small blocks ...... $9.95 8166 VOLKSWAGEN RABBIT 77-80 covers diesel models only ....... $18.50 
iia DOTE AR CORETM Sven K repaid hes M BIS bk NA DORE Toe E iai ot et 1125 VOLKSWAGEN BUS 61-79 all camper. van, transporter mdis .. $11.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all .. $8.95 9409 CHEVY SMALL BLOCK, How to hotrod , E nie iu 98.95 9582 VOLKSWAGEN TYPE 3 62.73 for exuareback fertback diim 
1067 MORE MILES PER GALLON GUIDE How to do it good & cheap $7.95 [| 0949 CORVETTE RESTORATION SOURCE BOOK 53-67. the ‘bible’ $19.95 9778 VOLKSWAGEN 411, 412 68.74 covers al models mee $L L95 
7110 WEEKEND MECHANIC'S HANDBOOK ideal manual for beginner $8. 95 0946 FORD SMALL BLÜCK, How to rebuild 2M 95 9444 VOLVO P1800 60. 73 all ardt nc E AES. eee AERE $1 295 
9622 HOW TO TUNE YOUR CAR good for all cars. oe $535 oS car A 9. Dew 1o Ron tg 351M,400,429,460 engines e. i: 1754 VOLVO 142, 144, 145 56-74 for all models inc S & E... 911.95 
POWE your car, truck, van or RV .. ae 99,95 is pate Sefer cee aS F 
8859 GM DIAGNOSIS & REPAIR MANUAL 70-80 for all GM cars... $9.95 |R 8195 FORD PERFORMANCE how to get it for street or track . $8.95 Sooo WOUND OMA TL wie eae eae 
9671 BASIC CAR MAINTENANCE & REPAIR good one to start with ... $4.95 0930 MAZDA RX-7 bound collection road tests, articles, ete is. .. $8.95 8311 VOLVO 264. 265 75-80 covers all models o $11.95 
1712 BASIC AUTO REPAIR MANUAL a must for any CAT aona 6.95 0590 MUSTANG: COMPLETE HISTORY finest Mustang book yet ........$29.95 : ; x pu M S ean 
1707 BASIC BODYWORK & PAINTING .. $6.95 0892 MUSTANG, HOW TO RESTORE YOUR complete how to manual ... $14.95 181 Glen Ave 
1711 BASIC CARBURETORS & FUEL SYSTEMS for all U.S. makes ..... $6.95 9675 MUSTANG ^ 73 road ve articles. technical kar NE C ARBOOKS INC vm eT AVE.. 
7 wiring diags. nos, parts WES & mone i ] 2s oai | e d 
LET p v xm Iproleccer nq | CARBOOKS.INC. soa c.i nv 11570 
0680 BASIC AUTO TROUBLESHOOTING for all cars sss $6.95 0584 RABBIT, mosca tune, customize, etc ...... $10.95 Name PE 
8359 BRAKE SERVICE GUIDE for repairing al! makes & types eno $895 1766 ENGINE POWER everything Leld basis to super-tuning ......... wt +» $8.95 p = - B 
9410 TURBOCHARGERS most complete book on the subject |... $9.95 8152 BOLT-ON PERFORMANCE what to buy & what it will do .......... $9.95 Address 
3759 ELECTRONIC FUEL INJ MAN 70-77 for all imported cars... $9.95 0735 SUPERPOWER - turbo & supercharging, fuel M. a $9.95 = R 
9976 CARBURETOR BASICS troubleshoot/rebuild all US. makes... $8.95 M 5117 DESIGN & TUNING COMPETITION ENGINES . $1495 B B city 5 
raed haben BS aga all 2 & 4 bbl, tune & rebuild eu $7.95 844] HOW TO MAKE YOUR CAR HANDLE street/track $7.95 B E 
9652 ROCHESTER carbs, all inc 4MV Quadrajet .. sons 39.95 8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyl over 15 cid... $9.95 i 
9666 SOLEX CARBURETORS all | & 2 barrel downdraft n models ......... $3.95 9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid .......... $9.95 p E Zip a 
6354 SU CARBURETORS tune & rebuild all to 1976 .. emen inne So 8050 LAWNMOWER fix all gas-powered walking, push-type . $7.95 Books shipped to all parts USA/Canada (US Dollars) B 
9423 STROMBERG CD CARBS tune/rebuild all to 1976 ............39.50 | 8755 RIDING LAWNMOWER manual for ali major makes and models $8.95 B Clenciose full payment phone orders 516-676-8043 
1511 WEBER CARBURETORS tune & rebuild all models to 1979 ........ $8.50 9651 SMALL manual 65-81 all makes/models 8-30 hp ....$19.95 : ge 
0827 AUTOMOTIVE REFINISHING best. professional paint book .......... $8.95 9525 MACHINING FUNDAMENTALS to use all machine shop equip. .. 517.95 Charge L) Amer. Express O Visa OMastercharge i 
8425 MINOR AUTO BODY REPAIR step by step how t6... 87.95 9147 PAGA ATOR STRUM dozers, backhoes, loaders, cranes 9.95 Card 
5104 AUTOBODY REPAIRING & REPAINTING . .. the best ....... 512 95 0592 FORK LIFT TRUCKS service, overhaul all gas, prop, Ac s en 95 number g 
5106 GLASS FIBER AUTO BODY construction & repair ............ . $5.00 M 3807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, plus... $19.95 E : EFE 
9638 DESIGNING TOMORROW'S CARS from idea to finished car | $19. 95 0929 MOTORCYCLE MANUAL 68-81 all Japanese makes + +HO.. M 95 BOOK NO. ü 
1071 CREATIVE CUSTOMIZING how to do-it like a pro . so. $6.95 0135 MOPED SERVICE & REPAIR all makes & models .. cus $7.95 
3726 ENGINE SWAPPING latest techniques with actual swaps .. . $8.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes ...................$9.95 ü 
8491 PRACTICAL ENGINE SWAPPING how to do it right . SM $7.95 8002 OIL BURNERS. How to install and service ............. $995 5 
6029 DIESEL GUIDE covers everything owner buyer should know ........ $8.95 8006 WASHING MACHINES fix all makes & models $5.95 + 
0541 MODERN DIESEL CARS describes all models now sold . «$795 M 7109 CLOTHES DRYERS fix all makes and models... cssc, $5,95 ü 
7128 DIESEL, How to convert your car, van, pickup to .. s $5.95 1268 SEWING MACHINE REPAIR service, adjust, repair all makes aa $8.95 
8432 DIESEL ENGINES, HOW TO REPAIR..complete training. course . . $9.95 8727 KITCHEN APPLIANCES fix refrgrtrs, ranges, frzrs, much more .. $6.95 — D 
1017 AUTOMOBILE ENGINE REBUILDING ... „$13.75 3959 TV REPAIR Beginners guide for any color, B/W problem ............. $6.95 B PLEASE PRINT postage/handling 00 g 
9320 AUTOMATIC TRANS SERVICE 68-79 all Ford & GM models . $14.95 9447 ELECTRICITY FROM WIND, WATER & SUN .how to get it... $6.95 NAME AND ADDRESS 
3780 AUTO RESTORATION GUIDE . best ever pee.. 291 iad $14.95 M 8728 SOLAR HEATING & COOLING how to get it free ... .. $5.95 d TOTAL |$ 
GS: GAR INTERIOR RESTORATION ipfa For aj cars: $6.95 W 8724 LOCKS & LOCKSMITHING complete, step-by-step course ...... $8.95 ~ Mam EE ER [a ES eNO CODe n um dm um um Um 


Catch your dream. 

Whether it's fishing a secret lake at 
dawn. Easing down a sleepy river. Or Just 
being alone, thinking. Your Mercury? dealer 
can put you there with your own boat 
and motor, for less than you think. 

Mercury's been making dreams happen 
for over 4O years. Building affordable 
outboards that last. And last. 

And when you buy a Merc, you get more 
than just an engine that has to stand up to 
rigid testing. 

You get a year's worth of warranty on 
parts and labor. Long-lasting value 
to protect your investment. a. 
And assurance that theresa (SaaS Sn 
well-trained mechanic nearby 2 
at any of the 6,000 Mercury — 


dealers, worldwide. 

Go ahead and catch 
your dream. It s as close 
as your nearest , 
Mercury dealer as 


Rolling 
generator 
puts power 
where you 
need it 


Your emergency generator is useless 
unless it starts when you need it. And 
the most important factor in ensuring 
that it does is keeping it warm and 
dry. That's why I was interested in 
Kohler's new portable five-kW Power- 
house home generator. 

There's no need to dig it out of snow- 
drifts or wade through mud and water 


to get at it. You can store the Kohler 


generator inside and then move it out- 
side during an emergency, thanks to 
its easy-rolling wheels. It has a gas 
tank good for about two hours right on 
the chassis. 

Second only to starting, a good gen- 
erator must have smooth governor re- 
sponse to load and reasonably close 
frequency and voltage regulation. To 
see how the five-kW Kohler behaved 
under load I plugged a frequency me- 
ter into a nearby wall socket and 
rigged a voltmeter into one of the 120- 
V outlets on the generator. As soon as 
I started the engine and threw the 
switch to feed power to the house 
lines, I could see that this was a very 
smooth-running, stable unit. The gov- 
ernor floated freely and precisely to 
keep engine speed and frequency at 
about 63 Hz. 


A flashing button assures that power has 
built up before you turn on the generator. 


I decided to give it more of a work- 
out, so I opened up the garden hose 
until the one-hp well pump kicked in. 
It didn't cause anything but a momen- 
tary flicker of the frequency and volt- 
age and a deeper bark from the ex- 
haust. Kohler says its units will hold 
frequency within five percent (three 
Hz) and voltage within two percent. 

I liked some other features, too: 
Push the field-flashing button to ener- 
gize the generator field with power 
from the engine magnet and you en- 
sure a buildup of power before you put 
the unit on line. The portable five-gal- 
lon gas tank with a snap connection 


hose lets you refill outside and away 
from the generator while running on 
the chassis-mounted tank. A connec- 
tion box and 100-amp transfer switch 
cut off the outside utility line for the 
safety of linemen, and cut the genera- 
tor output into your household distri- 
bution panel. So all appliances are 
fed normally, without rigging ex- 
tension cords or opening up junction 
boxes. 

The electric-start five-kW Power- 
house costs $1,552. A 3.5-kW unit costs 
$1,105 with manual start and $1,282 
with electric. Kohler Co., Kohler, Wis. 
53044.—E. F. Lindsley 


"Look! After just two car washes, 
Armor All'was nearly washed off." 


ARMOR ALL* 
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Unretouched photograph. Results confirmed by independent laboratory test. 
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Seals in the beauty. Seals out the elements. 


*Registered Trademark Foremost-McKesson, Inc., 


SCENCE NEWSFRONT 


By ARTHUR FISHER 


POPULAR SCIENCE 


Skyhook terrain mapper : 


This Royal Air Force barrage balloon has 
been given an interesting new job: radio- 
metric observation of the ground. British 
Aerospace Dynamics has provided the 
hydrogen-filled balloon with equipment to 
detect microwave radiation, which is 
emitted naturally by ground features. The 
frequency and scatter of black-body radi- 
ation in the millimeter-wave band vary 
with surface characteristics. Since con- 
trasting vegetation, buildings, and road 
surfaces thus appear different from one 
another to the airborne sensors, terrain 
mapping at night becomes possible. Oth- 
er potential uses include determining the 
size and depth of oil slicks at sea, and iden- 
tifying military targets. 

In these preliminary tests, special radi- 
ometers, small dish antennas, and assort- 
ed electronic equipment are slung from 
the tethered balloon in an unmanned gon- 
dola; a remote TV camera relays a picture 
of what the equipment is canvassing to 
operators on the ground. Eventually the 
technique may be developed, for both 
civilian and military applications, to the 
point where aircraft and satellites will be 
used. 


Advanced solar collector 


The principal inventor of a new solar col- 
lector, engineer Carlyle S. Herrick of the 
General Electric Research and Develop- 
ment Center in Schenectady, N.Y., checks 
the intensity of radiation falling on the 
evacuated tubes that are the collector's 
hallmark (see photo, following page). 
Designed by Herrick and colleagues, the 
new device is claimed by GE to be a "rev- 
olutionary" advance, with the following 
advantages: high heat-capturing ability, 
low cost, high working temperature, and 
low weight. 

The new collector heats air, not a liquid. 
Its cover is an array of clear vacuum tubes, 
resembling fluorescent lamps, which are 
fastened together to form a panel. Slabs 
of heat-resistant plastic foam form the 
body of the collector. The material is non- 
flammable, an excellent insulator, and 
maintains its shape even at an inside tem- 
perature of 365 degrees F. The heat 
absorber is a special mat of black fiber- 
glass, which warms the air that is circu- 
lated through the system. 

This combination of materials makes 
for an extremely lightweight collector— 
just over three pounds per square foot, 
compared with five to 20 pounds per 
square foot for conventional flat-plate col- 
lectors. The GE designers point out that 
this is especially desirable for retrofits, 
where existing roofs could not support 
additional heavy loads. 

According to Herrick, the new collector, 
which is still in laboratory testing, appears 
to collect up to three times more solar 
heat during a northern U.S. winter than 
comparable flat-plate collectors of con- 
ventional design, and can perform effec- 
tively even during freezing weather under 
cloud conditions that block out three- 
fourths of the normal solar radiation. 
Moreover, it can maintain temperatures 

Continued 


erent da ri ca 


No other ultra brings you a sensation this refreshing. Even at 2 mg. 
Kool Ultra has taste that outplays them all. 


KGDL 
ULI RA 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. Kings, 2 mg. "tar", 0.3 mg. nicotine; 100's, 5 mg. "tar", 
0.6 mg. nicotine av. per cigarette by FTC method. 


©1981 B&W T Co 
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‘To find out which tractor 
lances are, it’s a John Deere. 
Wo ta ke : loo Because around here, people 
y ete C m à ^ at pars INE mes So rely on. 
| | E | it shoul no erent 
W. Tart ers use in t CIES. for you. 
Our 317 Lawn and Garden Tractor has a welded one-piece steel frame to give 
it a ed backbone. Plus convenient hydraulic lift and hydrostatic drive. 
. The cast-iron engine is rubber mounted and fully enclosed to run smooth and 
quiet. And the incredibly rugged cast-iron front axle has one-inch spindles with two 


ball bearings for each wheel. : 
Now, a John Deere may cost more. So if you need more good reasons why it’s 


e 4 worth it, visit a John Deere dealer. ; i Ee E 
| On the way, take a look at what Nothing RunsLikeaDeere | Ja. 


| For nearest dealer or for free folder, call 800-447-9126 toll free. 
farmers use. illinois, 800-322-6796) or write John Deere, Dept. 50, Moline, IL 61265. 
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Science newsfront 
[Continued] 


above 180 degrees F, making it capable of 
running absorption-type air conditioners. 
The ability of the device to collect heat 
even in cloudy weather, according to Her- 
rick, greatly reduces both the area of col- 
lector and the amount of heat storage 
required for a given house. 


Biomass by 2000 


The Biomass Panel of the U.S. Energy 
Research Advisory Board reports that 
renewable biomass resources will ac- 
count for about two percent of the 
nation's energy needs by the year 2000. 
Those needs are projected to be on the 
order of 100 quads (a quad is one quadril- 
lion Btu). Most of the biomass, says the 
Panel, will be in the form of trees. 


Magnetic sensing in algae 


The same group of scientists that had pre- 
viously been studying bacteria with built- 
in magnetic compasses for navigation 
[SNF, PS, Jan.] now reports finding green 
algae—higher organisms than bacteria— 
with the same remarkable ability. Magne- 
totaxis—orientation to the Earth's magnet- 
ic field—is thought to play a role in the 
uncanny homing and navigational facul- 
ties of many animals, including pigeons, 
bees, and dolphins; particles of magne- 
tite, or lodestone, have been found in 
these animals. But until now, bacteria 
were the only life form in which scientists 
were able to definitely show magnetotac- 
tic behavior. The bacteria were discovered 
in 1974 by Dr. Richard P. Blakemore, of the 
University of New Hampshire, and stud- 
ied intensively by Dr. Richard B. Frankel, 
of MIT's Francis Bitter Magnet Laboratory, 
and a team of Brazilian scientists. 

Now three Brazilian physicists of the 
Centro Brasileiro de Pesquisas Fisicas in 
Rio de Janeiro have established the same 
property in algae taken from sediments in 
a polluted coastal lagoon in Rio. When 
separated from the sediments, the algae 
migrate southward along the lines of the 


Earth's magnetic field. Because the field 
dips southward in the Southern Hemi- 
sphere, the result is for the algae to move 
downward into the sediments, away from 
the surface, where the higher concentra- 
tion of oxygen may be toxic to them. “The 
magnetic response mechanism of the 
algae appears to be similar to that of mag- 
netotactic bacteria," says Frankel. "This is 
the first unequivocal observation of mag- 
netotaxis in a [higher] organism." 


Plane-copter hybrid 


A radical new convertible-engine concept 
that would allow an aircraft to maneuver 
like a helicopter but reach the cruising 
speeds of a fast transport is now under 
development by NASA and the Defense 
Department's Defense Advanced Re- 
search Projects Agency. The craft would 
use its helicopter rotor blades as fixed 
wings in the cruise mode. The feasibility 
of such a hybrid hinges on a design that 
would allow the plane's turbofan engines 
to convert from the conventional, for- 
ward-thrusting mode to a mode that 
imparts torque to the shaft that drives the 
plane's horizontal rotor blades, and back 
again. In operation, the craft would take 
off vertically via a lifting rotor. When it 
achieved desired altitude, the engine 
would disengage from the rotor shaft and 
convert to a forward-thrust, turbofan 
mode, with the rotor blades locked into a 
fixed position. Their airfoil profile would 
give conventional lift to the plane for for- 
ward, level flight. Conversion from shaft 
power to forward thrust would take about 
20 seconds. | 

According to Kaleel Abdalla, project 
manager at NASA's Lewis Research Cen- 
ter in Cleveland, Ohio, "The plane envi- 
sioned and its convertible engines would 
clearly be on the leading edge of... aero- 
nautical technology." General Electric has 
been awarded a contract for an engine- 
test program for the project. | 


Prions: a new life form? 


For years now, biologists have isolated 
virtually invisible agents that they knew 
caused a variety of mysterious diseases, 
without ever being able to describe just 
what they were. Sometimes called slow 
viruses or slow infectious agents, because 
the diseases they produced apparently 
developed over years or even decades, 
these agents have been indicted in scra- 
pie, a disease of sheep, and in an always 
fatal neurological disorder called Kreutz- 
feld-Jacob disease in humans. They may 
also cause more common degenerative 
diseases. Now a team of scientists led by 
Dr. Stanley Prusiner at the University of 
California at San Francisco have identified 
the scrapie agent as a shapeless (under 
the electron microscope) something, 
smaller than a virus, and apparently with 
little or none of the genetic material that 
enables all living things to reproduce. 
They have dubbed it the "prion," for "pro- 
tein" and "infectious"; much work re- 
mains until they can establish that the 
agentis really a unique new form of life. DE] 


ANOTHER 


— HONDA 
FOR THE ROAD. 


Now you can have all 
the comforts of home away 
from home. With Honda's 
new 4000-watt RV generator. 

It’s powered by a smooth, 
quiet Honda four-stroke en- 
gine. There's an extra capacity 
oil tank, Oil Alert" system 
and CD ignition for much 
lower maintenance. 

The EV 4000 is compact, 
and has just the right dimen- 
sions to fit an RV compart- 
ment. It gives you more than 
enough power to run all your 
household appliances even 
when you're in the middle 
of nowhere. 

Check your local Yellow 
Pages for the closest Honda 
Generator dealer or call toll- 
free 1-800-447-4700. And in 
Illinois 1-800-322-4400. 


ITSA 


(21982 American Honda Motor Co., Inc. For optimum 
performance and safety, we recommend that you read the 
owner's manual before operating your Honda Power Product. 
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HOW DO YOU KNOW HOW GOOD YOUR MOTOR OIL IS? 


“AT QUAKER STATE, 
WE PUT IT 
IN WRITING.” 
Quentin E.Wood 
President 


Probably the m favor you can do your car is provide it 
with clean, fresh, quality motor oil each time it's ready for an oil 
change. But, since you can't watch a motor oil at work in your 
car's engine, how do you know you're getting all the quality 
you've paid for? 

At Quaker State, we put it in writing. We back up our 
quality with a lifetime guarantee. We guarantee every 
new car engine against oil-related failure for as long as 
you own your car and use Quaker State. For details, and 
coverage, write Quaker State, Warranty Department, 
Oil City, PA 16301. | 

And you don't have to buy a new car to benefit 
from Quaker State quality. When you put Quaker 
State in your car — old or new — you're putting in 
Americas quality motor oil. Made only from 
Pennsylvania Grade Crude Oil. 


STAYIN’ ON THE ROAD WITH QUAKER STATE 


"SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


About synthetics 


| have sought advice about synthetic oil 
for my new 1981 Plymouth Horizon. It has 
700 miles on it. 

Two Mobil dealers say that | should put 
Mobil 1 in it immediately, without further 
break-in. But an Amsoil dealer and a VW 
service department (Il have the 1.7 engine) 
both say that | should postpone putting in 
synthetic until l've driven 5,000 miles. 

The Amsoil dealer says | should drive 
my car "hard" for those 5,000 miles to 
make the rings seat properly. But another 
person says that such hard driving (e.g., 
use of full rpm range and downshifting) is 
not necessary. 

What do you say? 

Samuel B. Hopkins, Baltimore, Md. 


You need to go about 4,000—5,000 miles 
on mineral oil to seat the rings. Synthetic 
oil doesn't allow seating or wearing. Reg- 
ular driving habits are better than horsing 
around. 


Lifter problem 


| have a 1978 %4-ton Chevy van with a 350 
V8 and automatic transmission. While 
returning from a recent trip to Canada one 
of the valve lifters evidently collapsed, 
causing a fairly noticeable clicking sound 
above approximately 45 mph in high gear. 
My mechanic verified that a valve lifter 
had gone bad, but said it wasn't bad 
enough to worry about and suggested 
Rislone to free up the lifter. | tried it, and in 
about 300 miles it hasn't helped. The 
engine has less than 15,000 miles on it, 
and l've changed oil and filter every 90 
days since it was new. Any sugges- 
tions? 

Mike Monroe, Corvallis, Ore. 


Pull the valve cover. Smack the bad lifter 
rocker a couple of times on the push-rod 
end with a plastic or wooden mallet to try 
to seat the lifter. If that doesn't help, 
replace it. 


Annoying noise 


My Plymouth Horizon is equipped with a 
2.2-liter Chrysler engine, automatic trans- 
mission, air conditioning, and most of the 
goodies. It even has the sound package on 
it. The car has a roar that sounds like 
exhaust at speeds above 43 mph in high 
gear. It seems to follow rpm. The faster | 
go over 43 mph the louder and more 
objectionable it gets. 

| have taken itto the dealer seven times. 
They realigned the exhaust system, tight- 
ened it, and did about everything else they 
could think of, to no avail. The Chrysler 


factory man has been in on this; he 
authorized changing the exhaust system. 
This did not correct anything. 
| have owned 16 cars in my life, and nev- 
er until now have | had a car where | heard 
the exhaust roar at highway speeds. This 
car is entirely unsatisfactory to me in its 
present condition. 
H. C. Rulon, Downey, Calif. 


Find a place where you can cut about 
eight inches out between the engine and 
the rest of the exhaust system. Install flex 
pipe—braze or clamp it on. It has to be air- 
tight. I believe the trouble is resonance 
between the engine, motor mounts, and 
exhaust system. The trick is to find the 
correct-size high-quality flex tubing. Ex- 
pect shorter life for the flex tubing than for 
the rest of the exhaust system. 


Is half an engine okay? 


I read a newspaper article recently about a 
man who had his Plymouth Fury V8 con- 
verted so that it ran on four cylinders in- 
stead of eight. The article said the engine 
lost some power, but gets better mileage. 
A friend tells me that some of the new cars 
are being made with this feature. We'd 
like a definitive answer from an expert. 
H. M. Reece, Waukegan, Ill. 


It’s a poor way to go. Friction and weight 
eat up too much power. This could be a 
desperation move for time and money. 
These things have been around quite a 
while, and many are on the market now. | 
expect to see a foreign car with this fea- 
ture soon. 
The bottom line as | see it: no way. 


Piston noise 
| have a 302-cu.-in. Ford engine that has 
piston slap. Would you advise knurling 
the pistons to cure the problem, and how 
long would that last? 

Joseph Maly, Allegan, Mich. 


It will work for a little while, but it's not 
permanent. As a rule, if an engine has pis- 
ton noise, the bore, rings, and general pis- 
ton condition aren't good. The best 
approach (although it costs a lot more 
money) is to bore the cylinders and install 
oversize pistons. 


Vibrating van 
| have a 1979 GMC Rally STX van with 350- 
cu.-in. engine and 2.08 rear end. There's 
been a vibration in the drive train since | 
bought the van (more than a year ago); it 
only vibrates during acceleration. The 
dealer has checked wheel balance, re- 
Continued 


TIGHT SPOTS. 

The Honda HR-17 rotary 
lawn mower helps you get 
in and out of tight corners with 
the greatest of ease. It's built 
for maneuverability and easy 
handling. And it has a powerful 
vacuum suction just like bigger 
Honda mowers. 

The HR-17 features a 
rugged, dependable Honda 
engine, easy-start system, 
automatic choke and a clutch 
that stops the blade from turn- 
ing within a few seconds 
after the handle is released. 

If lawn jobs are getting 
the best of you, cut them down 
to size with the HR-17. Check 
your local Yellow Pages for 
the closest Honda Lawn and 
Garden dealer or call toll-free 
1-800-447-4400. And in Illinois 
1-800-322-4400. 
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50% EXTRA LIFE 
0% EXTRA MONE 


SS 
Se It seems like everything costs more 

these days 

Especially anything to do with cars. 

So you'll be glad to learn that Fram 
has something that, comparatively 
speaking, actually costs less. 

Our Extra Life air filter. 

It lasts extra long because it’s built 
with two filters. 

One traps large particles of dirt. The 
other one holds smaller particles. 

They do a terrific job of teamwork. 

So much so that the Fram Extra Life 
holds 50% more dirt and lasts 50% longer 
than our single-stage filter.* 

And best of all, it doesn’t cost a cent 

> more. 

So put a little extra life in your ear 
with the Fram Extra Life. 

And put a little extra money in your 


pocket. | 
E p 


Fram and Autolite are Bendix Companies 
Fram Corporation, Providence, Rhode Island 02916 


* Results may vary according to car condition, filter change interval and where and how you drive. 


"Say, Smokey—" 
[Continued] 


placed half of the drive shaft, rebalanced 
the other half, and replaced the pinion 
bearing. But still it vibrates during accel- 
eration above 35 mph. There also is a 
grinding sound when taking off from a 
stop at heavy throttle. The grinding seems 
to come from the rear. 

Will C. Brown, Syracuse, N.Y. 


Vibration during acceleration suggests 
that the motor mounts are letting the 
engine shift during acceleration, allowing 
the universal-joint angles to go out of lim- 
its and binding the transmission slip yoke. 
The joints have to stay in the same plane 
with each other—except with a constant- 
velocity drive shaft. 


Elusive leak 


| have a 1977 Ford F-150 pickup with a 400 
engine, two-barrel carb, automatic trans- 
mission, and 40,000 miles on the clock. 
About three months ago it started to lose 
coolant, with no external leaks. There is 
no visible oil contamination or increase in 
oil level in the engine or transmission. But 
the valve lifters clatter intermittently. 
Coolant loss is about one quart every 200 
miles. Temperature and oil pressure are 
normal. The problem is worst under pro- 
longed heavy load. 

Pressure-testing the radiator and cylin- 
ders revealed no leakage. A tube of Stop- 
Leak helped but didn't stop the loss com- 
pletely. So | pulled the engine and tore it 
down. | had the heads checked with Mag- 
naflux and then surfaced, and inspected 
the block for cracks. Nothing was found. 
This engine has no water passage in the 
intake manifold, nor does it have an AIR 
pump. The problem still persists. Can you 
help? 

C. A. Cornelius, Fargo, N.D. 


/ suggest a dye test. | believe you'll find a 
high-temperature, high-pressure leak. It 
doesn't take much. It could be the pres- 
sure cap itself. Also consider the possibil- 
ity that because of air pockets you're nev- 
er getting the system totally filled. 


Air-pump belt is broken 


On a recent trip the belt driving the air 
pump broke on my '75 LTD wagon. The 
car performs well without the belt. But am 
| damaging the car without knowing it? 
Foster Carr, Colonial Beach, Va. 


The air pump adds oxygen to the exhaust 
to reduce NO.. It shouldn't hurt the engine 
in any way by being disconnected. But it 
does increase emissions. And |! don't 
believe mileage increases by doing away 
with it. 


Hard starting 

| bought a new V6 Chevy recently. On 
delivery the car was started a couple of 
times in the shop and it seemed as if the 
battery wasn't fully charged. A service- 
man had the battery charged. For a short 
time the car started without any trouble. It 
did grunt once or twice but | figured it was 
only natural, since the car was new. 


Now, having driven the car for a couple 
of months, | have an occasional starting 
problem. On local short stop-and-go runs 
the car starts regularly and there seems to 
be no problem. But when we take a Sun- 


day drive of about an hour or so (25 to 40 ` 


miles) it's a different story. 

The first time | had trouble was when | 
parked the car, walked a few steps, then 
went back to move the car to a better spot. 
| turned the key and the starter grunted a 
couple of times, but the car would not 
start. About an hour later | got into the car 
and it started instantly. This has happened 
to me a couple of times. 

The serviceman keeps telling me there 
is nothing wrong, that | need more miles 
on the car to break the motor in. At present 
| have 1,750 miles on it. 

R. Jonak, St. Louis, Mo. 


Look at the peephole at the top of the 
battery. if it's green, then the battery is 
good. lf it's yellow or black, then you've 
got battery trouble. if it’s green and the 
car starts easily, something's wrong— 
either with the engine or the starter circuit. 
There's no way that Chevy's chief engi- 
neer okayed an engine that wouldn't 
hot-start till it ran X number of miles. 


Small-car life span 


As you know, the "great American tour- 
ist" drove his big sixes and eights for 
miles and miles at high speeds—and for 
many more miles in hot, congested, city 
traffic. With all that, he expected his cars 
and engines to run without too much trou- 
ble for up to 100,000 miles. Now the ques- 
tion is: In these days of small cars and 
engines, what can he expect from them? 
Assuming that he still takes his vaca- 
tions on the highways and still has to 
struggle back and forth to work—also 
assuming that he will stick pretty closely 
to the double nickel—what can he expect 
from the new fours and sixes in the matter 
of engine life? It would seem to me that 
the predictable life of these small engines 
might be pretty low and that although 
they might be quite the thing from the 
standpoint of fuel efficiency, they might 
be costly transportation for the buyer if 
they won't have a decent life expectancy. 
Gerard H. Gover, Venice, Fla. 


Yesterday, mileage for small cars (mostly 
foreign then) was very poor. Today, many 
do very well. As a matter of fact, the 
engine goes the distance, but the body is 
falling apart. The latest models might 
make it to a higher mileage than big cars 
used to. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 
letters, answering those he feels are of 
widest interest. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 


HOME ON 
THE RANGE. 


Honda's EM-500 port- 
able generator gives you 500 
watts of power wherever 
you need it. 

It's compact, lightweight, 
easy to start and econom- 
ical. And it's powered by a 
smooth, quiet Honda four- 
stroke engine. There's also a 
built-in Automatic Voltage 
Regulator for steady output. 

The EM-500 is perfect 
for battery charging, camp- 
ing, boating or emergency 
use. It gives you all the 
comforts of home even if 
you're going miles away. 
Check your local Yellow 
Pages for the closest Honda 
Generator dealer or call toll- 
free 1-800-447-4700. And 
in Illinois 1-800-322-4400. 
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Protects against rot from 4 to 8 years 
There is no other product like Woodguard - It's a water repellent, a wood 
preservative , a biocide . Can be tinted to a semi — transparent stain. 


We've got the proof that Woodguard keeps water out of wood and protects against 
rot. WOODGUARD IS A—WATER REPELLENT —WOOD PRESERVATIVE— 
BIOCIDE. Yet Woodguard meets all EPA, FDA, and USDA qualifications for use 
in the vicinity of food. 

There is no other product like Woodguard—stains, oils, and so-called “water 
proofers" are not wood preservatives, and many of them simply coat the surface 
of wood, soon to be washed away like a layer of wax. Woodguard's in-solution 
formulation seeps deep into wood to impregnate wood cells. Woodguard doesn't 
dry on the wood. It dries deep into the wood...providing a powerful barrier 
against algae, fungus, and black mold-rot. Woodguard is ideal for use on all wood 


exposed to water. | 
Ask for Woodguard Il at CHAPMAN ) 
your nearest paint center, Leaders ec. 1933 in the dd — 


hardware store, home center, of wood preservation chemicals. 
or building supply CHAPMAN CHEMICAL 


UNPROTECTED WOOD 


Algae, mold and fungus growth | 
caused by water... 


The unprotected wood will 
soon rot and decay . . . it will 
also warp, twist and split. 


PROTECTED BY 
WOODGUARD 


This wood will retain its strength 
and natural beauty from 4 to 8 
years... safe from attack 

by water. 


ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the University of Colorado. 


Pedal power 


As a physical-fitness enthusiast who hates 
waste, | wonder if it is feasible to trans- 
form human energy into stored electrical 
or mechanical energy. For example: 
Would one hour on an exercise bicycle 
linked to a generator and battery charger 
put enough charge into the battery stor- 
age system to make such a hookup worth- 
while? 

W. G. Ross, Healdsburg, Calif. 


The amount of energy that a human being 
can produce is on the order of a fraction of 
a horsepower. For illustrative purposes, 
assume that you can produce Y? hp forone 
hour. This corresponds to 0.3-0.4 kilo- 
watt-hours—worth two to six cents, de- 
pending on your local utility's rate struc- 
ture. It will take many hours of bicycle 
riding to make the investment in a gener- 
ator and battery charger worthwhile. 


Not in the glass 


What contribution do the glass panes and 
air spaces between them make to the R- 
value of double- and triple-glazed win- 
dows? 

Paul Putney, Kent, Wash. 


The R-value of glass by itself is negligible. 
For example, the R-value of a pane of dou- 
ble-strength glass is less than 0.10. The 
R-value of double and triple glazing 
comes from the air trapped between 
panes. Second in importance to the 
trapped air is the thin air film that forms at 
the outside surfaces of the insulated glaz- 
ing assembly. 


Primitive solar 


| would like to install a solar-assisted 
domestic-hot-water system, but all | read 


Parabolic-curve construction 


For readers unfamiliar with the algebra 
and geometry used to describe a parabola 
in this column last September, here's an 
easy method for constructing the curve. A 
parabola is defined as a curve, each point 
of which lies at an equal distance from the 
focal point and a straight line called the 
directrix. This property of the curve can be 
used to construct it using only a compass, 
as shown in the sketch. Lines labeled with 
the same letter in the drawing are of equal 
length. Start by striking an arc with the 
focus as the arc's center. Then, by trial and 
error, find the point on the directrix from 
which an equal-radius arc intersects the 
first arc at a point directly above the direc- 


on the subject speaks of pumps, tanks, 
and complicated piping systems. Instead, 
can | use an old domestic water heater 
stripped of its cover and insulation and 
painted flat black? | propose to enclose 
this in a Plexiglas housing on my roof. 
E. Sandell, Palmetto, Fla. 


The type of water heater you describe was 
the type first used in California in the 
1920's. It will preheat water. However, it is 
significantly less efficient than modern 
solar water heaters. This lack of efficiency 
can be compensated for by using addi- 
tional tanks—but too much collector area 
may mean too much weight for your roof. 
The other difficulty with this design is the 
possibility of freezing the collectors on 
cold nights, though that shouldn't be a big 
consideration in Florida. 


Double-duty furnace? 


Would it be possible to heat our domestic 
water with our wood-burning furnace? 
The furnace circulates hot water through 
pipes in our concrete floor. 

M. Blasko, Samuels, Idaho 


The effectiveness of this system depends 
on the output temperature of your fur- 
nace. Most radiant heating systems use 
water of only moderate temperature. But 
you could at least preheat your domestic 
hot water by using a preheat tank with an 
internal water coil. Hot water from your 
wood furnace would pass through the coil 
under gravity circulation, thus preheating 
the service water to within 10 degrees F of 
the furnace output temperature. 


Ash-trap air source 


In an attempt to reduce the consumption 
of warm room air in our fireplace, | would 
Continued 


trix (measured along a line perpendicular 
to the directrix). The intersection is a point 
on the parabola. Proceed in this fashion to 
find as many points on the curve as are 
needed to draw it accurately. 
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SHIP SHAPE. 


Honda's BF-75 out- 
board motor will really keep 
your head above water. 

With 7.5 hp, it's powered by a 
smooth, quiet Honda four- 
stroke engine. For quick 
response, powerful acceler- 
ation, and maximum fuel 
economy. 

There5 even a built-in 
60 W charging coil for 
recharging boat or RV 
batteries. 

The BF-75 outboard 
motor. For smooth sailing on 
small craft or auxiliary 
power on larger ones. Check 
your local Yellow Pages for 
the closest Honda Outboard 
dealer or call toll-free 
1-800-447-4400. And in 
Illinois 1-800-322-4400. 
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A Ford Mustang Beat A Porsche. 


The indomitable Porsche beaten by a specially perspective. So we went back to racing. 
prepared and modified Ford Mustang. ‘To prove something. 
A Mustang??? BMW maybe. Or a Lola Heres the surprise: I he Ford Mustang 
or a Ferrari. But a Mustang? which beat Porsche and Lola at Brainerd and 
How quick we arein this country to think again at Sears Point (plus a BMW) didit 
that our automobile industry haslostthelead with a 4-cylinder Ford Fiesta engine; modified! 
to the imports. First on the track. Theninthe it’s true. But the cars it beat were also built for 
marketplace. racing only. Costing as much as $250,000. 
And this is something we wish to keep in With six and eight cylinder engines. 
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Why Is That So Surprising? 


The big advantages for the little Ford came 1.7 litre engine to produce a staggering 560 
from our expertise in aerodynamics and small- horsepower. And a top speed of 185 mph. 
engine technology. We smoothed the And it was far more nimble around the 
underbody, even to the point of enclosingthe corners than its heavier competitors. 
rear axle, and created aerodynamic tunnels We like to think of the race not so much as 
within the body. Through turbocharging and _ the tortoise against the hare, but as a spirited 
using 4 valves per cylinder we got the tiny thoroughbred against a legendary racing machine. 


There’s A Ford In America’s Future. 
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Alternate-energy answers 
[Continued] 


like to use outside air supplied through 
the ash trap beneath the firebox. Am | cor- 
rect in assuming that this air source will 
work? 

Michael Herman, New York, N.Y. 


This is an acceptable method for supply- 
ing outside air to your fireplace. Of course, 
the outside air must somehow be admit- 
ted into the ash pit and then through the 
ash-trap door in your firebox. You need to 
install a small door opening ta the out- 
doors to act as an air supply. This door 
should be operable so it can be closed in 
the summer. In addition, it should be pro- 
tected by a screen when open. 


At city speeds, 
exhaust gases travel 
in economical 
reverse-flow pattern. 


Don't just plug in 


How do | connect a wind generator (120 
volts, 3v» horsepower) to my house elec- 
trical circuit? Can | simply plug it into an 
outside socket? 

Robert Wells, Clinton, N.C. 


You should not plug your wind generator 
cut backpressure into a common outside socket. Most cir- 
lor maximum fuel i 38 NU CoL "n-^ — "m | cuits of this type are designed to carry 
efficiency. NC EN aut CU b. approximately 15amps. Your wind gener- 

NN d P | ator's capacity is greater than that, and 
you'll overload the circuit. You must wire 
the generator directly to the main power 
bus inside your utility junction box. 


E At highway 
speeds, gases 
automatically 
bypass baffles, 


Water-source heat pumps 


Can a heat pump effectively recover heat 
from a tank heated by a water- “circulating 
fireplace grate? 

Bob Cappel, Kernersville, N.C. 


A heat pump can work as you describe. 
You'll need a water-source heat pump. It’s 
somewhat more expensive than an off- 
the-shelf air-source type, but it has a high- 
er seasonal performance factor (efficien- 
cy). Water-source heat pumps have an 
upper limit for the water-source tempera- 
ture. This varies with the manufacturer 
but must not be exceeded; otherwise, 
excessive head pressure within the com- 
pressor results. Speak to a local heat- - 
pump supplier about the specifics. 


THE AT THLETE'S I FOOT 
DOCTOR 


Stops the itching 

Kills the fungus 

Speeds the healing 

Prevents the 

reinfection 

Dr. Scholl's Athlete's : 

Foot Products contain Gui ee Dr Scholls 


solar schools 
| am interested in studying for a degree in 


clinically proven, doctor- 
recommended Tolnaftate 
for treatment and pre- 
vention of athlete's foot. 


DrScholls 
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solar engineering. Can you tell me what 
schools offer one? 
Susan Passot, Homewood, III. 


A great many colleges and universities 
now have such programs. For example, in 
my state of Colorado it is possible to get a 
solar-engineering degree on any of three 
levels: a graduate degree from the Univer- 
sity of Colorado in Boulder (architectural 
engineering department), a bachelor's de- 
gree from Colorado Tech in Colorado 
Springs, or an associate degree of a more 
practical nature from the Community Col- 
lege of Denver, Red Rocks Campus. A 
complete listing of universities offering 
solar-energy courses and solar degrees is 
available from the Solar Energy Research 
Institute (1617 Cole Blvd., Golden, Colo. 

80401). LE 
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“Rescue me,)Scotts. 3 
- Mylawnis “say E- 
- under attack by, We 
= giant weeds.’ 


-. A Stay calm. No matter how 

' scary the weed, you can turn. s 
back the invasion with a simple 
application of Turf Builder Plus fy 
weed and feed from Scotts: It 49 
defeats over 40 different weeds, s 
from giant to just plain pesky. 


< FIGHTBACK ~ 
WITH BONDING. 


Ohio 43041. We'll tell you the 

J. correct name (and any 
aliases) and whatever w 
else you need to know 
about it. If you've got any © 
other questions about your 

lawn, call us toll free on our 
a Hotline at 1-800-543-TURF* 
Our lawn experts : 

are standing 
' by, eager to help plan " 
anti-weed strategies all ^ 


" agi 


We make Turf Builder | | 
Plus 2 by a special process over the country. — 
that lets us bond a weed OUR SYSTEM GROWS 3 
controller to every particle of | 4 BETTER LAWNS. | 
fertilizer, so your broadleaf él Our Turf Builder Plus 2, 


Weed Identification Service 
and Hotline are all part of 

the Scotts System.We put it 
together because even though 
we make the best product we 
know how, we don't stop 
there. To make it easy for you 4 
to have a beautiful lawn, we go 
further than other companies. ™ 
We go straight to the rescue. 


PT You'll have a better lawn i 


. 
C 1962. The O.M: Sr & Sons Company. Al gh reserved. “In Ohio, 800-762-4010 


weeds are covered by your 
counterattack. And they 
* stay covered, because VN 


— 


~ our small, lightweight par- 
t^ ticles stick to each weed. While your 
weeds die, your lawn will be living 
* better than ever, thanks to the 
= complete feeding of Turf Builder? 


> fertilizer in every particle. f; 

7" MAIL US YOUR WEEDS. €, 

- — If you'd like us to identify the 71 A / Å pe 

4 enemy for ps just wrap your weed in "1" y ] 
-- foil and mail it to Scotts , Marysville, 
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With Timer s Carpenter's Wood Glue, 
building: ha pro can be child's play. 


Even do-it-yourselfers can doit Grabs instantly Aligns easily 
like pros with Elmer's” Carpenters |. ^ | ' 
Wood Glue. ~~ 
specially made to penetrate 
both hard and soft woods, it 
grabs instantly, yet you can | 
. still realign the joint before ~~ SEU 
| itsets. After drying, it forms a bond that's even stronger! than 
the wood itself. 


Elmer's Carpenters Wood Glue is also painta 
able, resistant to gumming when sanding, 


And its solvent-free, non-toxic* formula quickly M 
To help make mending and mak- 
ing things like a pro...child's € - 
these beautiful wooden ` 
toys—the antique car, and | 
paddle-driven steamboat 
—send $3 to Elmer's, Dept. A, t 
= CA 91409. fa D 
pe 's. When. (BORDEN 
resuits count. 


washes off with water. 
For plans for making 
ý ms 
biplane shown and a 
P.O. Box 2383, Van Nuys, 
© Borden Inc. 1982 "as defined by Federal Hazardous Substances Act. 
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Medical specialists examining inter- 


Endoscopic camera ask a patent to frere while a picture 


is snapped through the instrument. 
gives doctors instant But one problem is that body organs 
don't always stand still. Result? 

color snapshots Blurred pictures. 


Polaroid has introduced a special 
instant camera, the model EC-3 Endo- 
camera, that solves this problem. It 
uses type 779 Land color film with an 
ASA-equivalent rating of 640. The 
film is sensitized for the high-intensi- 
ty cold-light sources used to illumi- 
nate internal organs. The endoscopist 
can now produce instant pictures of 
excellent clarity and color rendition, 
says Polaroid. 

Doctors may use these color snap- 
shots to educate patients, document 
procedures, confer with other physi- 
cians, and for other applications. 

Pressing the camera's shutter re- 
lease swings the viewfinder mirror 
aside. The image passes through a 
series of magnifying and focusing 
lenses and is reflected from a front- 
surface mirror onto the film. 

The EC-3’s price, $950, might 
match your medical bill.—John Free 


Medical camera attaches to viewing end 
of flexible or rigid endoscopes, providing 
color prints in 90 seconds. 
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With the Air Force's technol- 
ogy team. If you want to go 
— a far the Air Force can help you get 
OE NN there. With ees few 


.. able to Wo toward anassociate — 

f : gree from the Community 
College of the Air Force. With 

great Air Force pay and benefits. 
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DETROIT REPORT 


By JIM DUNNE 


Now for some fun 


Chrysler will put more pizazz in its lineup 
when a small, high-performance sportster 
is introduced under the Plymouth and 
Dodge nameplates in 1983. The Stealth 
concept car (photo above) is not exactly 
the final design the company is planning, 
but the size and looks are close. The 2+2- 
seat layout is built on a Plymouth TC3 
chassis. It has front drive, a 2.2-liter four- 
cylinder engine, and either automatic or 
five-speed-manual transmission. With an 


It's Ford's year 


That's what insiders are saying about the 
lineup of new models Ford is readying for 
1983 introduction. Ford will have revised 
styling for Thunderbirds, XR-7's, and 
Capris, plus all-new models (see below). 
Whether the styling changes are for the 
better is another question. Thunderbird 
features new sheet metal and a revised 
grille and roof shape. The overall body 
appearance is softer, sharply contrasting 
with the angular lines of the current mod- 
el. While Thunderbird shares most body 
panels with the XR-7, its roof has a differ- 
ent profile: T-Bird has a soft, flowing line 
over the rear window; XR-7 has a stiff 
backlite, one much like Cadillac's Eldo- 
rado. 

Capri is a minor surprise. It will have an 
exclusive "bubble-back" hatch design for 
1983, an all-glass covering that is pat- 
terned after the LN-7's. The shape will not 
be shared with Mustang, at least not at 
1983 production start-up. 


Tempo/Topaz twins 


Look out for Tempo and Topaz. Those are 
names of Ford's and Mercury's front- 
wheel-drive compacts being prepared for 
198312 introduction. Appearance differs 
little. Tempo has a six-window layout; 


60 | POPULAR SCIENCE 


all-steel body, its weight is in the 2,000-Ib. 
range. 

Chrysler will exhibit Stealth at auto 
shows to measure public reaction to the 
concept car's styling. Chrysler hopes the 
production car will benefit from public 
reaction to Stealth. One interesting design 
feature: Side glass is flush with the sheet 
metal and fixed. The top of the glass is 
hinged, though, and can be swung out 
from the bottom, gull-wing style, so pas- 
sengers can reach outside without open- 
ing the door. 


Topaz, a four. Grille textures and taillight 
shapes are the only other visible differ- 
ences. Overall, body styling looks like a 
cross between Escort/Lynx and Fairmont/ 
Zephyr. Front-wheel drive sets the new 
cars apart from all previous Ford com- 
pacts. The drive train is an adaptation of 
Escort's, but a 2.3-liter engine will be stan- 
dard. Ford's 3.8-liter V6 will be available 
as the performance option. Tempo fea- 
tures a severely sloping hood line, a cross- 
hatch grille texture, and single rectangular 
headlights. This is the feature that looks 
most like the Escort. At the rear, a bustle 
trunk has angular lines, much like those of 
Fairmont. 

The new models will compete with the 
GM X- and A-body front-drive sedans and 
Chrysler's Aries and Reliant, marking the 
first time Ford has been able to challenge 
these cars with a front-drive sedan of its 
own. Ford will drop the current Fairmont 
and Zephyr models from production to 
make room in its lineup for Tempo and 
Topaz. 


Stretched K 


Chrysler will introduce still another varia- 
tion of the highly successful K-body 
design next fall when a new four-door 
sedan is unveiled. It's called the “E-car," a 
code designation for a stretched K-body. 


The styling will be unique, not an adapta- 
tion of the LeBaron. But the drive train will 
be identical to K-models', with front-drive 
chassis and a choice of 2.2- or 2.6-liter 
engines. Tentative names are the Gran 
LeBaron and Dodge 600. The prime differ- 
ence between the new models and K-cars 
is a three-inch-longer wheelbase for the 
newer design. That's translated into three 
inches more rear leg room, which, it's 
hoped, will allow Chrysler to still compete 


With some of the bigger passenger sedans 


from Ford and GM. Gran LeBaron and 
600 body lines are soft and lack the hard 
angularity exhibited in the Reliant and 
LeBaron. 


Newcomers: on schedule 


Chrysler still plans to bring out a couple of 
stunners in 1984, the Porsche-928-look- 
alike sporty model and a compact front- 
wheel-drive van. Both will use the K-car 
drive train. That will mean an extensive 
redesign of the van body. Overall height 
of the van will be down to 64 inches, 
thanks to the absence of a drive shaft or 
rigid axle in the rear. It will have a sliding 
side door and will seat seven passengers 
in a two-two-three layout when the third 
seat is installed. In addition to its tidy 
dimensions, the van will offer exceptional 
fuel economy, probably topping 20 mpg 
in city driving and 30 mpg on the high- 
Way. 


Caught in thought 


While GM ponders the future, if any, of the 
spectacular Pontiac P-car, Japanese auto 
makers are said to be well along in prepar- 
ing similar designs of their own. The mid- 
ship-engine sports car that can be built at 
a bargain price looks like a good bet to be 
a winner in the marketplace. But GM man- 
agement has delayed the car more than 
once, and even now is trying to decide 
whether or not to go forward with the 
project. Latest holdup is the problem of 
where to build the P. Pontiac wants to 
keep the assembly at home in Pontiac, 
Mich., but that site is now used for pro- 
duction of the G-cars, Bonneville and 
Grand Prix. It will be at least another year 
beford the G-car will be moved out, and 
only then can Pontiac start to finish the 
P-car project. Meanwhile, at least two Jap- 
anese auto manufacturers are moving 
their front-drive systems to the rear of 
sports-car prototypes to match the pro- 
posed P-car features. 


Make room for Alliance 


When the American version of the Renault 
R9 (Alliance?) is built at the American 
Motors plant in Wisconsin later this year, 
AMC will drop two current car lines, the 
rear-wheel-drive Concord and Spirit. The 
4WD Eagle versions of those models will 
be continued though, along with a full 
lineup of Jeeps. The moves are planned to 
make room for the Alliance. It has been 
reported that eventually the Eagles will be 
discontinued, too, but this may change, 
since the cars hold an exclusive part of the 
sedan market in the U.S. and sales are on 
the upswing. 


Second best for your car? Never! But if you're not using And that same molecular structure is also the reason 
lobil 1° that's just what your oil could be. Mobil 1 saves gas compared to conventional oils, helps 


When it comes to lubrication, ordinary oil can t come get you started even down at 35°F below and takes you 
lose to Mobil 1. 25,000 miles’ (or one year whichever comes first) 
Mobil 1's unique molecular structure is the reason it between oil changes. 
ubricates better and helps protect engine parts better So if it's nothing but the best for your car, change to 
against friction and wear than conventional oil. Mobil 1. You can't buy a better oil at any number. 


So engines stay cleaner, run smoother and last longer. Mobil i. The oil that saves yOU gas. And more. 


"Add gil as heeded Mew car Qwners forgw warranty instruct 


If everything you put into your car has 
to be No.l,we' ve got your number. 


Heal-pum 


water heaters 


— best choice for your home? 


How much do you spend 
_ to heat water? Would you 
save with a heat pump? 
Or should you go solar? 


ii 
| 


By EVAN POWELL 


Howard Patterson, an electrical con- 
tractor and general innovator, led me 
tothe equipment room of his suburban 
Atlanta, Ga., home to show me the lat- 
est development in heat-pump water 
heaters. "There it is," he said, pointing 
c U toa small, blue metal box. It looked 
T  ——7 about like all the other heat-pump 
— UN. ` — water heaters I've seen. 
— | T | But it doesn't work like the others. 
G | While they take heat from room air to 
heat the water, this one takes heat 
from well water to do the job. It's a 
water-source heat-pump water heat- 
er. The idea for such a machine was 
Patterson's, and he persuaded E-Tech, 
an Atlanta firm that makes air-source 
models, to put it into production. 
That's only one ofthe recent innova- 
tions in this fast-growing field. Now 
there are several versions of air- 
source heat-pump water heaters as 
well, including both add-on models 
you attach to a conventional water 
heater (which then serves as a storage 
tank and backup heat source) and self- 
contained models—integrated units 
that combine tank and heat pump in 
one cabinet. About a half-dozen man- 
ufacturers now produce them, includ- 
ing one major air-conditioner maker, 
Fedders (see table at end of article). 
Two years ago only two small compa- 
nies, E-Tech and Energy Utilization 
ot N ` Systems [PS, Dec. '78], were in the 
: = oe | r = | iS business. 
Add-on heat-pump water heater such as tank and for backup heat. The heat pump Would a heat-pump water heater be 
this Fedders is attached to a conventional is a compact box that can be located as a good investment for you? If so, what 
water heater, which is used as a storage much as 200 feet away from the tank. Continued 


ges 
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Warning: The — General Has Determined 
That Cigarette — Is Dangerous to Your Health. 


DU CCS WM NI 


FLEXTOOL 
PRESENTS 
THE 
MECHANIC'S 
FRIEND 


THE 
FLEXIBLE 
RATCHET 
EXTENSION 


FOR 1/2" DRIVE 
Not for use on impact tools. 


How many times have you tried to reach 
that last nut, to bolt on a part, and you just 
couldn't get it? 

You waste your valuable time and money 
trying... and get scrapped hands and 
frustrated to boot! 

Atlast...atool to reach those 

difficult positions, 

The Flextool — flexible ratchet extension 
will go most places where standard 
ratchet tools and your hands have 
trouble reaching. 


These Flextool features are the 
reason why. 


« Stable flexible extention 
» Fluted rubber exterior to provide 
hand grip for hand drive 
without clumsy ratcheting 
« Grease resistant rubber exterior 
bonded to the metal 
component parts 
« Vertical torque strength at 
160 ft/Ibs or 22 m/kg 
« 45° - BO? torque strength at 
100 ft/Ibs or 14 m/kg 
« Provides for stable angular 
operation when reaching into 
difficult access areas. 
So if you would like to save yourself time, 
money, and frustration, order your 
Flextool today. You'll be glad you did! 


To order your Flextoo! send $19.95 plus 
$2.50 handling charges to: 


FLEXTOOL INC. 

BOX F188 

BLAINE, WASHINGTON 
98230 


Washington residents add sales tax. 
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Heat-pump water heaters 
[Continued] 


kind should you buy? Or should you 
install a solar water heater instead? 
Here's what you need to know to 
decide. 

Heat-pump basics 

The reason heat-pump water heat- 
ers are proliferating is simple: They're 
very efficient. As with heat pumps 
used for space heating, under many 
conditions they use less electricity to 
provide a given amount of heat than 
does an electric-resistance heater, be- 
cause they use standard refrigeration 
techniques to absorb some of the heat 
needed for the job from surrounding 
air or from water. 

An electric-resistance heater uses 
one Btu of electric energy for every 
Btu of heat energy it produces. Engi- 
neers express that as a ratio called the 
coefficient of performance (COP). 
Thus the COP of resistance heat is 
one. I have two air-source heat-pump 
water heaters, and they both operate 
with an average annual COP of 2.3— 
meaning for every Btu of electric 
energy they use, they produce 2.3 Btu 
of heat energy. 

Patterson's water-source heat pump 
does even better. He has thermome- 
ters and recording wattmeters moni- 
toring his heater just as Ido mine. As I 
checked the readouts the difference 
surprised me. His was delivering a 
COP well over 4.0. The reason for the 
greater efficiency is its source of 
heat—the well water, which remains 
atarelatively high and stable temper- 
ature (about 60 degrees) year-round. 
The air mine draws heat from fluctu- 
ates considerably, winter to summer. 
Even considering the electricity 
needed to draw water from the well, 
the water-source unit's COP averages 
more than 3.7. 

A heat-pump water heater has gen- 
erally slower recovery than a conven- 


tional electric heater with a 4,500- 
watt element; the Btu output of the 
E-Tech, for example, compares to a 
conventional 3,800-watt element. But 
it provides faster response: The flow- 
control valve provides hot water for 
instant use at the tank's outlet. 


The economics 


According to the Department of 
Energy, water heating accounts for 16 
percent of our national energy con- 
sumption and is the biggest user of 
electricity in the home (28 percent). 
The average family with an electric- 
resistance water heater, the most 
common kind, uses 6,600 kWh annu- 
ally at a cost of $330. 

Other types of water heaters do the 
job for less. Here's how they all com- 
pare, in cost per million Btu of heat 
energy, assuming average costs for 
fuel and typical efficiencies for heat- 
ers—100 percent for electric resis- 
tance, 80 percent for natural gas and 
propane, 70 percent for oil. 

The cheapest form of readily avail- 
able energy is natural gas, at least in 
its present regulated form. At 50 cents 
per therm it costs about $6.25 per mil- 
lion Btu. In second place is LP gas; at 
80 cents a gallon the cost per million 
Btu is $10.87. Next 1s oil; at $1.25 a 
gallon the cost per million Btu is 
$13.13. Then comes electric resis- 
tance. Át six cents per kWh, a million 
Btu cost $17.58. 

But use the electricity in a heat- 
pump water heater, and the saving is 
dramatic. An air-source version, real- 
izing a year-round COP of 2.3 as mine 
does, ranks just higher than natural 
gas—$7.64 per million Btu. And the 
water-source version is the hands- 
down winner at only $4.39 per million 
Btu. (The box below shows how to fig- 
ure your cost and likely savings.) 

Continued 


Would a heat-pump water heater save you money? 


Make these calculations and you can 
determine how much you spend for 
water heating and how much you'd 
likely save with a heat pump. To do so 
you need a comparison factor for each 
fuel, which | determined by dividing 
the available Btu in that fuel into 
1,000,000. To find your cost per million 
Btu with your present water heater and 
with a heat pump, multiply the appro- 
priate factor given by the price you pay 
for a unit of that fuel. 

For a natural-gas heater, the com- 
parison factor is 12.5. (If gas costs you 
50 cents per therm, for example, mul- 
tiply that times 12.5 and you find that 


gas water heating costs $6.25 per mil- 
lion Btu.) For LP gas use a comparison 
factor of 13.586; for fuel oil use 10.504. 
Multiply each by its cost per gallon. For 
electric-resistance heat, multiply your 
price per kWh of electricity by 293. To 
find what you'd pay with a heat-pump 


water heater use a comparison factor 
of 127.4 for an air-source unit and 
73.27 for a water-source; multiply each 
by your cost per kWh. One million Btu 
will supply the average family of four 
with 120-deg.-F water (at an 80-deg. tem- 
perature rise) for about 15 days. Com- 
parison factors also account for typical 
water-heater efficiencies (see text). 


REFINISH OLD BRASS 
THE EXCITING NEW 
GILLESPIE WAY 


Just picture an old treasured brass collectible that has years of 
corrosion, tarnish or even paint on it being transformed back to its 
original gleaming beauty... sounds exciting, doesnt it? Yes, your 
brass collectibles will be as valuable as gold when you renew them 
the "Gillespie Way". . . the Gillespie Brass Renewal System may also 
be used on solid bronze and copper. 


Heres how it works . . . just apply the Brass Refurbisher, a powerful | 
cleaner (not a polish) that dissolves tarnish, grime and even any old 
coating or paint. Then Polish and Neutralize. Follow with the Brass 


Protector Coat to preserve the shine. It's easy . . . it's fast! 


Available in a complete Brass Refinishing System Package that retails 
tor $10.50 as well as refills for larger jobs. Look for the complete line 
of Gillespie Refinishing Products at your favorite paint, hardware, 
building material dealer or home center. 


send for your free "Restore Brass" booklet and the name of your 
nearest dealer. 


THIS BRASS REFINISHING 
SYSTEM PACKAGE CONTAINS 
P1. Brass Returbisher 
B Oz. Brass Neutralizer 
5.5 Oz. Brass Protector Coat 
3 Pads Polishing Wool 
Pair of Plastic Gloves 
Polishing Cloth 
"How-To" Booklet 
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Strip 


Klean-Strip Dept. PS 


Div. W. M. Barr, P. O. Box 1879, Memphis, TN 38101 


Heat-pump water heaters 
[Continued] 


The other side of the economic ques- 
tion is initial cost. A heat-pump water 
heater costs more to buy than other 
types. Conventional high-efficiency 
heaters cost from $200 to $400, plus 
installation. A heat pump will cost 
around $850 to $1,800 installed; $650 
to $1,500 if you install it yourself. 
With factory-made kits, the job is well 
within the skills of most do-it-your- 
selfers [PS, April '80]. 

Most manufacturers claim your op- 
erating savings will recoup the higher 
initial cost in four to five years, but 
that depends on many variables. In 
general, if you're now using natural 
gas for water heating, only a water- 
source heat pump is likely to be cheap- 
er to operate. And since the air-source 
type removes heat from the house, it 
may not be a good investment if you 
live in a very cold climate and have no 
source of waste heat it can draw 
from. 

While the products are too new to 
have an established durability record, 
most studies indicate an expected life- 
time of 12 to 15 years. Most companies 
offer a one-year warranty on parts and 
labor; Oregon offers a three-year and 
E-Tech a five-year warranty. 

But before you decide to switch to a 
heat-pump water heater, you may 
want to consider going solar instead. 


The solar comparison 


The town of Lafayette, Ind., was lit- 
erally wrapped in darkness when 
Dennis O’Neal and I drove through 
the snow to dinner in February 1978. 
The sign at the Sizzler was unlighted, 
as were all but traffic lights in the 
town. Inside the dimly lit restaurant 
we kept our coats on while we dined. It 
was the height of the 1978 energy 
shortage and we were attending a 
Home Appliance Technology Confer- 
ence at Purdue University. One of the 
subjects we discussed that night was 
the heat-pump water heater. Dennis 
was a researcher at Oak Ridge 
National Laboratory, and later that 
year would be the co-author of a paper 
that set off a controversy that still con- 
tinues. The paper reported on a DOE- 
sponsored study of water-heating op- 
tions and concluded: "Heat-pump 
water heaters are likely to offer much 
larger energy and economic benefits 
than will solar systems, even with tax 
credits." 

Studies by other agencies later 
came to similar conclusions. In re- 
sponse, the Solar Energy Research 
Institute (SERD in Golden, Colo., did a 
computer-model study that factored in 
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the impact a heat-pump water heater 
has on space-heating loads to arrive at 
a "relative performance ratio" (RPR) 
rather than a COP. The SERI study 
made these assumptions: That the 
heat-pump water heater would use 
heat from the house rather than waste 
heat; that it would cost $1,000 to buy 
and install; that it would operate at an 
RPR of 1.6; and that it would need to 
be replaced in the tenth year. 

To be more cost-effective, the study 
concluded, a solar water heater would 
have to cost less than $3,800 and sup- 
ply more than 45 percent of the energy 
for water heating. And further, the 
"real discount rate" (the interest rate 
after inflation) could not be greater 
than three percent. 

"If a 10 percent real discount rate is 
assumed," the report continues, "the 
solar water-heating system must cost 
less than $2,700 and supply more than 
60 percent of the hot water." 

What does it all mean? If you have 
the capital, ideal conditions (lots of 
sunshine, no long cloudy periods), and 
southern orientation, a high-efficien- 
cy solar heater may be the best long- 


term investment. But most of us don't 
meet those requirements, and the 
heat-pump water heater may allow us 
to realize equal or better savings. 

While solar water heaters qualify 
for federal tax credits, heat-pump 
water heaters do not, though the DOE 
has petitioned to have them included. 
Some local incentive programs do 
apply, however. Your electric utility 
can advise you. 


What type to choose? 


If you have a well that supplies 
water at 50 degrees F or warmer year- 
round and can provide a flow rate of 
two gallons per minute, you may want 
to do as Howard Patterson did and 
install a water-source heat-pump 
water heater. At present, only E-Tech 
makes one. It must be attached to an 
existing water heater, which serves as 
a storage tank and backup heat 
source. Also consider that the water 
must be reinjected or channeled to a 
drainage area. Reinjection (into a sec- 
ond well) is required in some areas. 

If a water-source heat pump is not 

Continued 


Inside the water-source heat-pump water heater 
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E-Tech's water-source heat pump uses 
three separate circuits—a non-revers- 
ing refrigerant circuit and two water- 
flow circuits—to remove heat from 
supply water and transfer it to house- 
hold water, which is held in storage. 
An external pump forces the supply 
water through one tube of a double- 
tube heat exchanger (which acts as an 
evaporator), then discharges it. A liq- 
uid refrigerant at low pressure flows 
through the other tube. Heat from the 
water is absorbed by the refrigerant, 
vaporizing it. The vapor goes to the 
compressor, where its temperature 
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and pressure are raised. The hot, high- 
pressure vapor enters another double- 
tube heat exchanger, the condenser. A 
small internal pump circulates house- 
hold water from the bottom of the stor- 
age tank through the other tube of the 
condenser and returns it to the top of 
the tank. The refrigerant vapor gives | 
up heat to the water and thus con- 
denses. The liquid flows into a capil- 
lary tube (a metering device), then 
back to the evaporator—and the cycle 
repeats. A thermostat actuates the sys- 
tem when water temperature in the 
storage tank falls below the setting. 


— 
NIMMT 
P " 
[43 į Hi 


TI ARA M 
d al in ; 
E 


= v s 
Ee a 
m e 
_ = 7 à 
i . 
A, a s 
= 


= 
= 
Eg 

+ =" ee 
E 


i ue 
^ t uen. P 


US 


i: 
à 
=. 
* 
^ 
"* 
* 


nte EL 
"y L P) P» a 
į zi lu F 
TA i, " Arty, 
, UA. ^; r Ac 
= E, yey Ter: 
re 
- a j rs a LI n 
, ; 9^ Cf te.” Age 
r UE ae» r yp 
j om, 
ig” r fa Tu P = 
ps LE OA ECT ver 
- ; Li L Py j (P E adi 
i Tot Ay f ; LP vf r 
^ d.i, y hoy 1 LÀ 
! " d pi € F; T: , 
L] te P et. iL 1 ‘ty, 
i r, af i? à t 
ha i ^ il J E a t M 
| - La "T P "^ j' ia i / Pa ya ree. 
"M ; ar jä . fy Mid fs: VA MM 230 d D fe 
+ l^ j » 


wo Jd E Du du ru A! » Ad p Me 
a : 4 f , M : 1 T7 / 4 ap 
| WS. ' LE. i " PAF i y? jy, ia nA d. , n s 


Till you look at the DOCK 


A of air of the best- -selling best sellers have a little-éxtr ic ng Ste SA A 
3 | pair of JCPenney And that can cost you extra... EIS s M JA aroa 
ES poia Pan c Plain Pockets only. Costo $14 xt UAR aa 
G e «The 2 pont io. both feel great, fit Which pocket should you: piocs Ad: " 
Fus 3 i orat e Eve look alike. as plain as the pocket on ein pants: de y 
f M Ü VS 


Heat-pump water heaters 
[Continued] 


practical for you, you can get either 
the self-contained-type air-source 
unit or one that hooks up to your 
present water heater. This seems to 
offer a clear-cut choice: the add-on 
unit if your existing heater is in good 
condition, or the self-contained type 
for replacement or new construction. 
But it's not that simple. The add-on 
unit is less expensive (without tank) 
and is more flexible, since it can be 
located remotely from the storage 
tank. But you must have a standard 
water heater to serve as a storage 
tank. If you don't, you could buy a 
storage tank—but it may cost as much 
as a conventional water heater and it 
can't provide backup heat. 

Self-contained models incorporate 
resistance elements to provide backup 
heat. That type also has the advan- 
tage of having no external wiring or 
piping: The heat exchanger is located 
within the tank, so there's no heat loss 
from connecting pipes. Self-contained 
models also take up less total floor 
space. But they're more expensive and 
difficult to install. 

Like any water-containing equip- 


Air-source heat pump 


COMPRESSOR 


PRESSURE 
CUT-oOUT ~ 
SWITCHES 


SACRIFICIAL | 


HicoNDENSER 


RESISTANCE |i 
ELEMENT [* 


An air-source heat-pump water heater 
functions like the water-source sys- 
tem, but the refrigerant in the evapora- 
tor is warmed by room air, which is 
drawn over it by a fan. [For a flow dia- 
gram see PS, April '80.] Shown is 
EUS's Temcor integrated water heater. 
Compressor and evaporator are in the 
upper compartment; condenser is in 
the water tank below. Electric-resis- 
tance elements provide backup heat. 
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ment, a heat-pump water heater must 
be protected from freezing tempera- 
tures. Most manufacturers recom- 
mend that their air-source units be 
installed where temperatures range 
from 45 to 95 degrees F. That elimi- 
nates outdoor and attic locations in 
most areas. 

All models have internal controls to 
protect the system from extremely 
high temperatures, and some have 
relays to transfer automatically to 
resistance heating if the temperature 
drops below 45 degrees F. The Oregon 
12B units (see table) recirculate water 
from the conventional heater if the 
temperature drops to 34 degrees F to 
provide freeze protection. 

Remember that an air-source heat 
pump absorbs heat from the area 
where it is located. The cooling and 
dehumidifying are a benefit in warm 
months but could be a liability when 
the heating system is in use. However, 
a heat-pump water heater won't dry 
out the air in your home when the rel- 
ative humidity is below 60 percent, as 
it usually is in winter, since it oper- 
ates well above the dew point. 


You can reduce or eliminate the 
winter heat loss by proper location. 
Putting the heat pump in a basement 
or crawl space is usually best because 
at least some of the heat there comes 
from the ground. Placing it in a fur- 
nace room allows it to use waste heat. 

A heat-pump water heater makes 
some noise, so you should not locate it 
near a sleeping area. For the same 
reason, I do not recommend suspend- 
ing it from floor joists, as some manu- 
facturers suggest, since vibrations 
could be amplified by the flooring. 

Some provision must be made to 
connect the drain line that carries 
away condensate. If the unit is below 
the level of a drain, a condensate 
pump can be used. 

A recent issue of a trade journal, Air 
Conditioning & Refrigeration Busi- 
ness, displayed this bold cover line: 
"Contractors: Get Ready to Replace 30 
Million Electric Water Heaters." The 
editors are betting that a lot of people 
are ready to trade up to a heat-pump 
water heater. They could well be 
right; you may never find a better 
investment. EH 


PS buyer's guide to heat-pump water heaters 


Model 
AWH18A2B 


Comgany 


Airtemp Corp. 

Div. of Fedders Corp 
Edison NJ 08817 
Climatro! Sales Co. CWHISA2B 

| Div. of Fedders Corp. 

| Edison NJ 08817 


Craftmaster 
18450 S. Miles Rd 
Cleveland OH 44128 / A 


Duc-Therm 

509 8. Poplar SE 
LaGrange IN 45751 
E-Tech 

3570 American Dr. 
Atlanta GA 3034] 


RE $25 
RE 665 
RE 505 
RRIISA 


RR230N o 
FWH18A2B 


EUS (Temcor) 
201 Seco Rd. 
Monroeville PA 15146 


Fedders Corp 
Edison NJ 08817 


Mor-Flo Industries, Inc. 
18450 S. Miles Rd. 
Cieveland OH 44128 


| Northrup 
302 Nichols Dr. 
Hutchins TX 75141 


HP 466 - 
HP 48? 
HP 200€ 


DHW-HP-10A 


110-12À 
2e0-12A 
110-12B 


20-128 
220-2448 


The Oregon Water Heater 
8190 S.W. Nimbus Ave. 
Building 5 

Progress OR 97005 


| (bb-gal.) | 
| (82-gal.) 


| 156-gal.) 
82-gal.] 


Price ($) Comments 


Same specifications as Fedders 
Same specifications as Fedders. 


Heat exchanger in top: 

UL-listed: R-20 insulation 

UL-listed: thermostat in heat pump; delime 
mode 


UL-lsted: delime- mode. 


Water-source: 3-5-4 COP 

220-V water-source; 3.5-4 COP. 
UL-listed: DIY kit 

Same as above but 220-V 

3-hp commercial model, 220-V; ]-phase 
power supply. 

Commercial model; 220-V. 3-phase 
Commercial model: 440-V. 


Heat exchanger in tank; price includes in- 
stallation; UL-listed. 


Special plumbing connector lets water cir- 


culate fram bottom. ` 
| Same as above but 220-V. 


DIY kit: thermostat in heat pump: UL-listed: 
140-deg.. 130-deg.. and 120-deg. settings. 


similar to Craftmaster modeis but sold 
through contractors. 


Dual blowers give quiet operation: thermo- 
stat in heat pump 


Install where temperature is above 45 deg. 
Same as above hut 220-V. : 
Transfers to resistance below 45 deg.: gives 
freeze protection by recuculating water. : 
Same as above but 220-V. 

High capacity, 220-V; install where temper- 
ature is above 45 deg. Lr M 


1.795 (instalted? 
1495 (wit in- 
stallatianj 


3,495 


*A: add-on; |: integral. Note: All models are 1 10-volt unless otherwise specified. All units have 1,100- to 1,600-watt output with a COP of two or three unless 
otherwise noted. No attempt is made to compare them on this basis because there is no standardized test procedure; at this writing, a test standard, ARI 


245. is being drafted. 
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"LATE CLOSING” 


TAKE STOCK IN YOUR FUTURE. 


With an ATARI* Home Computer, your life begins moving briskly toward tomorrow. 

And you begin doing things in new ways. Keeping ahead of what’s happening around you. 
£ Bg jt Y 

Token TARIS Investment Analysis Series. While you take care of market strategies, it 
takes care of all the numbers. From the daily worth of ——— oi 
your portfolio to the options on your Options. RE | 

The ATARI Stock Charting* program gives you 

5 Prog 5 
another way to look at your finances. With colorful 
graphs and every decimal point in place. 

There are hundreds of ways an ATARI Home 
Computer can open your eyes and your mind, easily 
and inexpensively. Because owning one isn't like 4 
having just another possession. It's discoverin 

] p g 
abilities you didn't know you possessed. ON << 
AM For more information, write: Atari, Inc., Dept.A 15N, PO. Box 16525 r - E — 
Denver, Co lorado 50216. Or call: 800- 538- 854/ : 80Q- 67 2-1430 C A. | | P | 
ATARI. *A Control dre CYBERW ARE" product manufactured under license ATARI HOME COMPUTERS 
; . from Control Data Corporation © 1980. We've brought the computer age home. 
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GUARDING 
YOUR * 

MILITARY 
EXPERIENCE 


EXTRA INCOME 


If you have experience in an 
branch of the Armed Forces, you have 
the chance to earn good extra income 
while you hold one of the most impor- 
tant jobs in America. In an Army 
National Guard unit close to home. 

Take income. In the Army National 
Guard, the work you've put into military 
service can really go to work for you. 
For instance, if you left as an E-4 with 
three years rience, you can earn 
over $1500 a year. As an E-5 with 6 
years experience, over $1700. And, if 
you have a critical skill you may also 
qualify for a cash bonus. To see exactly 


how far your rank and experience can 
take you, check out the chart below. 
PER YEAR pecmelng) 
Annual Training 

E-3 with 

2+ years $1375.68 

3+ years 1427.34 

E-4 with 

3+ years 1519.92 

4+ years 1630.17 

E-5 with ! 

4+ years 1687.11 

6+ years 1789.80 


Plus, a part-time job in the Army 
National Guard fits in well with your 
current lifestyle. Because all it takes is 
two ET a month of your time, along 
with 15 days annual training. And, in 
the Guard, you're serving close to home, 
Ae ens the people in your community 
and state when natural disasters or 
emergencies occur. 

*xtra income that's important to 
you, in a job that's important to your 
community. It's just one reason to Guard 
your military experience in the Army 

ational Guard. 

To learn about other reasons- from 
benefits to new skills- contact your local 
Guard recruiter, or call toll-free 
800-638-7600. 

*In Hawaii: 737-5255; Puerto Rico: 723-4450; Virgin 


Islands (St. Croix): 773-6438; Maryland: 728-3388; in 
Alaska, consult local phone directory. 


The Guard is 
America at its best. 


NATIONAL 
GUARD 
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CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Gambler's ruin 


We all know that if we gamble long 
enough against the house, which will 
surely set odds in its favor, we'll lose 
everything we've got. The only question 
is: How long will it take? Your calculator 
can tell you if you apply the famous but 
little-understood "gambler's ruin" formu- 
la. It goes like this: 

Divide the probability of winning each 
single bet by the probability of losing it. 
Raise this result to the power of the num- 
ber of bets you plan to make, and subtract 
from one. 

Repeat the process, but this time use as 
the power the number of bets you plan to 
make plus the number for which you have 
capital (your capital divided by the size of 
the bets). 

Now divide the first result by the second 
and you'll discover just what the probabil- 
ity is that you'll have to borrow carfare to 
get home. 

Giving yourself every possible break, 
apply the formula to an evening of crap- 
table bets so shrewdly chosen that your 


CALCU-PUZZLES 


Buoy ahoy | 


There are two usual ways to describe the 
location of some distant object relative to 
your position. You can do it by bearing 
and range, as when you say a buoy is 
20,000 meters away in a direction that is 
75 degrees from north. Or you can indi- 
cate how far north (on the x axis) and how 
far east (on the y axis) it is. 

Are you navigator enough to figure out 
an efficient routine for translating the 
bearing and range above into the x- and 
y-axis form called rectangular coordi- 
nates? This exercise is based on one given 
in a Navy postgraduate-school manual. 
The idea is to accomplish it in the fewest 
steps possible with whatever kind of cal- 
culator (and tables, if needed) you happen 
to have. 

You may be surprised to find that with a 
good scientific model you can do it in a 
mere five steps, using special coordinate- 
conversion and register-exchange keys. 
After that, you may want to reverse the 
process, changing coordinates 5,176 me- 
ters north, 19,318 east back into bearing 
and range. 

To make the conversion with a simple 
four-function calculator, you'll need a trig 
table. Multiplying the range by the cosine 
of the angle will give you the distance 
north; by the sine will give the distance 


chance of winning any one of them is 49 
percent (Santa Claus odds compared with 
most casino probabilities). Let's say your 
capital is $50 and you plan to make 60 two- 
dollar bets if your money lasts. 

From one, subtract the 60th power of 
the result of dividing 0.49 by 0.51. Divide 
this by one minus the 85th power of the 
same fraction. This produces the news 
that you have a 94 percent chance of 
going broke before you reach that 60th 
bet. In other words, you have only six 
chances in 100 of getting through the 
evening. For even more-dismal prospects, 
try this calculation on more-typical casino 
or racetrack bets where the odds are far 
less favorable. 

You might find it interesting to calculate 
the results of making fewer and larger 
bets. If you find that the fewer your bets 
the better your chances of avoiding gam- 
bler's ruin, you might even contemplate 
the favorable effects of making no bets at 
all. You won't need a calculator for that. 

For the gambler's-ruin formula, | am 
indebted to C. lonescu Tulcea, professor 

Continued 


east. To reverse the process, take the 
square root of the sum of the squares of 
the coordinates for the range; take the arc- 
tangent of the quotient of east and north 
coordinates for the bearing. 


That milling problem 
In March you were given horizontal and 
vertical separations of three points on a 
circle. The problem, which reader B. J. 
McCoy of Torrance, Calif., encountered 
during a shop project, was to calculate the 
radius of the circle. The solution calls for 
—— using the given 
points and the cen- 
ter of the circle to 
draw a pair of right 
triangles (see 
drawing). Since 
each triangle has 
| for its hypotenuse 
the radius of the 
same circle, the 
sum of the squares 
of the other sides 
| of one triangle 
! must equal the 
sum of the squares of the sides of the oth- 
er. That is, 0.111? + (x + 0.111? = x? + 
1.1117. Having solved this for x, use 
Pythagoras to discover that the radius is 
5.561112398. 


"This system is a TRAFFIC STOPPER. We 


AKE MON EY 


-we no longer have to concern our [his picture above was taken at an actual location and is often à 
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Being in the right place at the right 
time and getting in on the ground floor can 
make you rich. 

Back in the fifties if someone had sug- 
gested you buy a McDonalds or Kentucky Fried 
Chicken, you probably would have laughed. 
Most of us did. But there were a handful of 
smart people that didn’t laugh. They bought— 
and today they don't have a worry in the world. 
The secret is to find a business that is so 
right . . .and so ripe. . . that you can ride it 
like the crest of a wave. 


Th ae rad e ed HL TEM xx ux 
k ICT e 15 SL ic rh i 1s 5 


It's called CASI Computer Portraits. 

Ideal full time, part time, or weekends. Perfect 
for—absentee owners and families. There's no 
need to quit your present job. 

It's affordable — about the price of a car — and 
the payback can be fast. It combines three of 
today's hottest trends, T.V., Computers and 
Instant Pictures. 


F s'e Hi t Works 
| io Ti D o& cp AY | Ww i la 


With the CASI: you take someone's picture with 
a TV camera and instantly print it out with a 
computer. Don't flinch about using a T.V. 
camera or computer. You drive your car without 
knowing about motors. You switch on your T.V. 
set without being an engineer. The same holds 
true for the CASI. It's so push button simple 
a child can run it.But the profits aren't kid stuff. 


Pro fit Miz Irgins 


mean 1 7 | E 
It's an all cash business and the a em come in 
healthy gulps. The going price for a computer 
portrait is $2° to $3". Your cost? Ten cents. 
And that's not all! You can print Computer Por- 
traits on T-Shirts — Calendars — Tote Bags — 
Aprons and many other wanted items. The pro- 
fits are 100% yours. It's not a franchise. There 


are no royalties or fees. 
All this for about the price of a car. 


THESE ARE JUST A FEW OF THE MONEY MAKERS THAT le -Tln to 

KERES THE neg si UOUIS VAT CENONT MATT You need to asd more about us. ” But: an ad is 
'uccesstul Locati are Everywhere — not the best place to do that. Send the coupon 
The CASI E nemi is r ere to go. Sets below. Better still, call Toll Free 800-221-7660. 
up in 30 minutes. You set up anytime, anywhere We'll give you every answer,every fact and figure 
— Malls, Department Stores, Flea Markets, Re- you want and need. You'll see for yourself that 
sorts, Conventions, Trade Shows and on and the CASI Computer System offers a remarkable 


on. Travel with it. The world is your territory. opportunity to make an impressive income. 


New Y rk Ca ; lec 2] 2. 9 -8: i93 CASLY o a E | : ur ( 
| Send to: CASI, Computer Amusement Systems Inc. Dept. PS-582 | 
915 Broadway, New York, N.Y. 10010 r 
i | : 
; LJ Yes I want to learn more about the lucrative CASI Computer Portrait business! Please | 
send me your free brochure on how to get started. | 
S NANE m——————————————————————— 
| Address t 
, City State Zip. " | 
| | Home Phone ( ) Bus. Phone | ) t 


Cimidin residents only call: 1-416-630-3601 or send coupon to, 
Computer Leisure Systems, 4035 Chesswood Dr., Downsview, Ontario M3J2R8 


When a car needs a 
tune-up, the symptoms 
are much like those of 
a dirty fuel system: 
Hard to start, rough 
running, stalling, loss 
of power. 


& BA 
WITI CARBURETOR 
a" TE LND 
a CHOKE CLEAS! 
“oer 


pU eer | 
HSH DEPOSITS 
* da T Cea A 


50 before you spend 
$60 or so on a tune-up, 
try Gumout. Gumout 
Liquid in the gas tank 


cleans deep into carbs, 


down into manifolds, 
keeps valves clean, 
too, And Gumout Jet 
opray cleans linkages, 
carb throat, throttle 


GUMOUT. 


plate and more. 
Cumout Liquid and 

Jet Spray —together 

they help engines run 


smooth. Help save gas, 


too. So when your car 
starts acting like it 
needs a tune-up, try 
Gumout first. It might 
just save you a bundle. 


THE BETWEEN 


TUNEUPS TUNEUP. 


Gumout is a division of the company. 


Calcu-letter 
[Continued] 


of mathematics at Northwestern Universi- 
ty. He gives it in a useful chapter on prob- 
ability and mathematical expectation inA 
Book on Casino Craps, Other Dice Games 
& Gambling Systems (Van Nostrand Rein- 
hold, $8.95 paperback). 


Electronic crossbreed 


What do you get if you cross a calculator 
with a portable typewriter? The Sharp 
7001, or Memowriter [PS, April], shown 
here. With its capability of printing both 
numbers and letters on tape, it's designed ` 
to make notes and to figure out and write 
bills and estimates on the job. But its mak- 
er (Sharp Electronics Corp., 10 Keystone 
Place, Paramus, N.J. 07652) won't be sur- 
prised if you find many more uses for it. 
The $140 device has 40 word memories— 
each holding seven letters and 10 numer- 
als, or 15 letters—which make it capable of 
storing, for example, all of the information 
in this paragraph. The memory protects 


stored data even when the calculator is 
shut off. 

The only thing more exciting than this 
to an old typewriter hound like me is con- 
templating what surely must be the next 
step. | like to think that one of these days I 
will own a pocketable machine that will 
open to present a keyboard as complete 
and easy to use as those on regular elec- 
tric typewriters. Before it prints its perma- 
nent record on typing-size paper, it will be 
able to store a few lines—or pages—for 
editing right on the display. 


Hard-to-get book 


Speaking of Sharp, here's word for read- 
ers who have had difficulty lately in find- 
ing a copy of Advanced Analysis with the 
Sharp 5100 Scientific Calculator. Instead 
of going to the original publisher (as sug- 
gested here last September), you can now 
get it by mail directly from Sharp ($8 post- 
paid, Box L, address above). The book is a 
useful reference even for those who don't 
own a calculator designed for direct entry 
of algebraic formulas. 


Sly route to pi 


A trick published here a while ago for 
summoning up the value of pi (on a scien- 
tific calculator, by taking the arc-cosine of 
—1 radians) reminds Chicagoan Welling- 
ton Lee of something than can be useful if 
your calculator has no pi key. Take each of 
the first three odd numbers twice: 113355. 
Divide the last three digits by the first 
three digits and you'll have the value of pi 
correct to six decirnal places. 


J lights Kings, 8 mg. "tar", 0 .7 mg. nicotine; Lights 100's, 9 mg. > | 
""tar", 0 .8 mg. nicotine av. per cigarette, FTC Report Dec. '81. Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


The Road 
to Raleigh is: 


Yellow lines and just laid asphalt. 
Endless stretches of black ribbon that 
run all the way to where the sun disappears. 
Its telephone poles and fence posts, 
you keep passin’ em one by one. 
Its those rows of corn, that sea of wheat. 
Tall trees blocking out the sun. 
Its 13 speeds in an overdrive gearbox. 
And a CB handle 
when you ve got the country music turned off. 
The road to Raleigh is a man 
who gets up when he wants to... 
goes to bed when he says. 
Pushes himself to the limit 
and then relaxes with gusto. 
He doesn't give a damn what you think. 
The road to Raleigh has 
the feel of hard rain D A 
and blowin' snow. ia! 
The light of a rising sun, | | y Weave: 
the pale of a pea soup fog. pe /— 7. o XYICIFPTC | 
It's got the smell of hot coffee. es pc LIULL, 
And the stench of diesel fuel. 
Its got men. 
Its got freedom. 
Its got the flavor you can only get 
When youre on the road to Raleigh. 


Take the road to flavor. 


GH 


XL IX — 


[] 
Pm. n ee |: 
Bll ite 

Be 
cs LI il > 
— ^ " E — 


S 


E 


D 

| 

i 
— 


NOW...NEW 
SLIM MARINE 


TIME MACHINE 


30 DAY TRIAL—1-YEAR WARRANTY 


Another domm 
Breakthrough from. . . : 


CASIO == 


Never before 
such a watch 
available at 
this low price. 


92975 


also available — 
stainless steel model 
W-30 only $44.95 


CN 
DIETE 


W-21 
FEATURES: 
* 165 FT. WATER- M 
RESISTANT CASE (a ecc 
* 2 ALARM SYSTEM 400 9c 
* FULL 12 HR. CHRONO One: 
a 12124 HOUR | a 


SELECTABLE 
» SUPER-SLIM STYLING 
* 5 YEAR LITHIUM 
BATTERY 


CHECK THE VALUE! 
e WATER-TIGHT TO 165 FEET. Here's a watch that 
offers you true water-resistant credibility. It withstands 
water in any form — sweat, rain and total submersion. 
e PRECISION QUARTZ ACCURACY. Guaranteed to + 15 
seconds per month (most CASIO owners can expect 
+ 5 seconds). The lithium power cell lasts 5 full years. 
e BEAUTIFUL STYLING. The handsome super-slim 
(7mm) styling is a welcome accessory in your office 


or in the ocean. 

=) * FULL 12-HOUR CHRONOGRAPH. 
LN) | nis beauty gives you 1/100-second 
precision with add time and lap time 

. . lets you time each component 

within an event. A “beep” confirms 
your starts as well as your stops. 
è 12/24-HOUR TIME. For the inter 
national contender, you can switch 
from 12 to 24 hour European/military 
time and back again with ease. 


A * TWO DAILY ALARMS. You can set 
= (a HE the daily alarm for precisely the 
l D-9 H 55 | minute you choose. The second 


alarm can be set to chime every 

ALARM MODE hour. 
s PROGRAMMED CALENDAR. You also get an electronic 
calendar that automatically displays month, date and day. 
s TWO STYLES AVAILABLE. This beauty is available in 
two good-looking styles. The featherweight black 
polysulfone model W-21 with stylish silvertone bezel is 
only $29.95. For $44.95, you can own the all stainless 
steel model W-30. Each is covered by CASIO's 1-year 
warranty and our 30-day money-back guarantee. 
Order now and be delighted. 


UU U 
STOPWATCH 


REGULAR TIME 


CREDIT CARD HOLDERS 
MAY ORDER TOLL-FREE 


(800) 437-4385 


North Dakota residents, or if 
no answer call 800-835-2246 


Ou‘ lhe Kun 


Department PS-5 
107 Roberts St., P.O. Box 67 
Fargo, North Dakota 58107 

Credit card holders may use toll-free numbers above, or 
send check or money order plus $2.50 for first watch, 
$1.00 for each additional watch. Add an additional 
$2.00 for U.P.S. BLUE LABEL 48-hour delivery. North 
Dakota residents add 3% tax. 61882 On the Run 
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LOOK AND LISTEN 


By JOHN FREE 


VCR's: stereo and PCM 


Barbaric invaders plunder a medieval vil- 
lage. Thatched huts blaze. Peasants flee in 
terror. 

It wasn't the film (not one of Holly- 
wood's best) that caught my attention on 
a five-foot projection-TV screen at this 
year's Las Vegas electronics show. It was 
the sound. The VCR demo tape was piping 
stereo sound through two speakers brack- 
eting the screen. 

Although the added depth and spread 
of stereo couldn't save a ghastly film, it 
bumped realism on the screen up a notch 
or two. The news, | discovered, is that 
1982 is the year of stereo prerecorded vid- 
eo cassette tapes. Several Hollywood 
film-tape studios and independents will 
be marketing stereo video productions. 
MCA, for example, added selections to 
Olivia Newton-John's "Physical" audio 
album and put everything on a stereo vid- 
eotape release. Also, several audio-disc 
firms plan releases in stereo video. 

To play these tapes, new decks with 
Dolby noise-reduction circuits have been 
rolled out. JVC and Hitachi have joined 
Akai with VHS-format stereo machines. 
Marantz has a Beta-format stereo VCR. 
Most likely, more models will be shown at 
another big trade show in Chicago next 
month. 

For audiophiles who want more mile- 
age from their VCR's, Sony has introduced 
the $1,900 PCM-F1 (photo above), a porta- 
ble digital audio processor for any video- 
tape machine. Processors convert audio 
into a digital code stored on a VCR's vid- 
eo—not audio—track. Sony shrank the size 
and price tag of processors by using sev- 
eral new microcircuits, including one used 
in its upcoming digital-audio-disc player 
[Digital Discs," PS, Nov. '81]. Technics 
has brought out a combination processor- 
VCR transport for $3,000. 

The digital processors are best suited to 
top-quality live recording since their specs 
far exceed prerecorded material on the 


market. The exceptions: a trickle of prere- 
corded VCR audio-only tapes, such as 
Mobile Fidelity's new line, that use the 
code from digital master recordings. 


Big-screen-TV advances 


An innovation in projection TV introduced 
at the Las Vegas électronics show is the 
Novabeam Model Two (about $2,000) 
from Kloss Video Corp. This unit (photo 
below) is a portable monitor (no tuner) 
that puts a bright five-foot image on any 
flat white wall. The 60-pound set is just 21 
inches high and 24 inches wide. 

Kloss's super-bright Novatron tubes 
[PS cover, May '79] also appeared in a 
new 100-inch, curved-screen, overhead- 
projection model ($13,000) from Japan's 
NEC. A high-quality tape demonstrated 
the system's superb picture capabilities. 

But this projected image paled in com- 
parison with what | saw recently at New 
York's Plaza Hotel. There, Japan's public 
broadcasting company (NHK) and CBS 
showed high-definition TV (HDTV) images 
with Sony, Panasonic, and Ikegami equip- 

Continued 


YOU-CAN-DO-IT STORAGE: UPSTAIRS, _ 
DOWNSTAIRS, ALL AROUND THE HOUSE. 


Stanley comes to the rescue! Just when 
you re absolutely sure you've run out 
of places to store things, Stanley comes 
up with a booklet crammed full of great 
ideas. Free, too. You can build (or build 
in) all these suggestions yourself — just 
as long as you're somewhat handy with 
tools and wood. 

The list starts with a blanket chest/ 
toy chest. A behind-the-couch bookcase 
with hidden storage for valuables. A pan- 
try on a door. Useful under-stairs storage, 
too. There are also some suggestions 
for a home entertainment wall, between 
studs shelving and much more. 

To build these projects, all you need 
is wood and some standard hand tools — 
a Stanley saw, hammer, screwdriver, 
Powerlock® rule, to mention a few. You'll 
also want to pick up some basic Stanley 
hardware — screws, shelf brackets, nails, 
bolts, etc. 

So go to it. Theres a lot of satisfac- 
tion to be had in finding and building 
extra storage space around your house. 


Order this free booklet from Stanley, 

The Do-It-Yourself Company that makes 
Stanley tools; hardware; weather stripping; 
shelf standards and brackets; 
fasteners; garage door openers; 
replacement 
entry doors. 


GET FREE 
BOOKLET FROM 
THE DO-IT-YOURSELF 
COMPANY 


The Stanley Works 
R) Ad Services Dept. 
Box 1800, PS5-2 


helps you do things right New Britain 


T 06050 
Please send me your free Storage Ideas Booklet. 
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TRI-STEEL's innovative housing offers 
the easy construction you've been 
looking for and much more. Our 
homes made of steel cost much 
less, are highly energy efficient, re- 
quire virtually no exterior mainten- 
ance, incorporate clearspan de- 
sign for unlimited interior flexibility, 
and the easy bolt-together assem- 
bly cuts construction time. To learn 
how you can build your TRI-STEEL 
home yourself for less, contact us 
today. 


TRI-STEEL’s “Imaginative Homes" 
made of steel provide the answer 
to the housing needs of the 80's. 
They are a low cost, quickly con- 
structed and maintenance free in- 
vestment in either single or multi- 
family housing. Due to increased 
demand for our homes, TRI-STEEL is 
seeking progressive dealers to 
meet our customer's needs. We 
want someone who, with our back- 
ing, can both sell and serve. If you 
qualify and would like to join the 
growing number of successful TRI- 
STEEL Dealers, contact us today. 


£3 


TRI-STEEL STRUCTURES, INC. 


1400 Crescent Denton, TX 76201 
(817) 566-1386 or 566-7081 
Regional Offices and Manufacturing 

Facilities throughout the U.S. 
© 4981, ALL RIGHTS RESERVED 
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ment. The 1,125-line, wide-screen NHK 
system ['High-Resolution TV," PS, Nov. 
'81] can provide pictures five times more 
detailed than the conventional 525-line 
standard TV. It requires special equipment 
and is not yet on the market. 

The HDTV proponents presented the 
first recordings—shorts from a Rose Bowl 
parade, pro-football game, and Holly- 
wood dramas—made with gear loaned to 
entertainment professionals. Pictures on 
an eight-foot Sony projection HDTV sys- 
tem were extraordinarily good (much like 
a miniature Cinerama film presentation) 
with realism aided by stereo sound. A 
comparison between HDTV and a stan- 
dard tape of the parade revealed, aside 
from the contrast in image sharpness, the 
superior richness of HDTV's colors. All 
that was missing for a you-are-there illu- 
sion: the third dimension, depth. Several 
firms, though, are perfecting 3-D TV tech- 
nology. Matsushita says hardware it has 
developed [Home Electronics," PS, Nov. 
'81] works with HDTV. 


Quick looks 


€ Among the prototype digital-audio- 
disc players rolled out recently is the XR- 
81 from Toshiba (below). The 17-inch- 
wide machine plays 4.5-inch optical discs 
positioned vertically. Similar digital hard- 
ware from other firms has been slated for 
introduction in Europe and Japan this 


year and in the U.S. in 1983. 

9€ Five major VCR firms, Hitachi, JVC, 
Matsushita, Philips, and Sony, have 
agreed on a standard for future combina- 
tion VCR's and TV cameras employing 
quarter-inch-wide tape. Firms stress up- 
coming hardware is to supplement, not 
replace, existing VCR gear. The portable 
systems will have a one-hour-minimum 
recording time. 

€ RCA and Panasonic now offer an 
eight-hour VHS video cassette tape. The 
$33 blank cassette has thinner tape to 
achieve extended playing time in decks 
with the SLP (super-long play) six-hour 
mode. 

9 Portable and car cassette player/ 
recorders using a new chip produced by 
giant Matsushita will have less noise and 
more dynamic range. Based on a circuit 
from dbx, Inc., the chip boosts dynamic 
range by over 30 dBA, reduces noise, and 
uses only 1.8 volts, making it practical for 
three-volt portables. 

9€ in Japan, Matsushita has also intro- 
duced an $800, eight-pound portable VHS 
VCR that operates for two hours on a bat- 


tery. The NV-100 measures only 9.4 by 3.6 
by 9.5 inches. It includes a six-hour mode, 
noiseless variable slow speed, freeze 
frame, and glitch-free editing. U.S. pricing 
and distribution have not been an- 
nounced. 

€ Despite sluggish sales by its future 
competitors, backers of VHD, the third 
non-compatible videodisc system, seem 
determined to proceed with its introduc- 
tion this year. In January they announced 
250 titles will be ready on the grooveless 
capacitance discs by year's end. 

® Digital Music (Washington, D.C.) is 
setting up a service for cable companies 
that enables subscribers to order record 
albums (audio only) they want to tape by 
telephone. Music is then piped by satellite 
to the cable company and into the cus- 
tomer's home. The taping fee covers roy- 
alty payments. 


Flat pocket TV 


Sony now has a video companion to its 
popular Walkman audio player—the FD- 
200 pocket TV with a two-inch flat mono- 
chrome CRT. The new set (below) costs 
$240 in Japan; no U.S. marketing has 
been announced as of this writing. The 
receiver, like a similar unit slated for intro- 
duction by Britain's Sinclair Research, has 
a flat picture tube with an electron beam 
fired from the side. Sony says the princi- 
ple behind the flat tube "may well be 
applied to a wide variety of display units 
and TV receivers of various sizes." 

Four AA batteries power the set for 2.5 
hours, but an audio-only mode extends 
battery life. The rod antenna is designed 
for VHF and UHF reception. 


E Ep — — wu Ll. =] 
Ad lS A — ee ek E 
| E J'EN Noc 


GET UP TO $9.50 BACK 
ON MOTORCRAFT PRODUCTS, AND A CHANCE TO 
WIN A NEW CAR TO USE THEM IN. 


Now get up to a total of $9.50 in refunds on 
spark plugs, tune-up kits, air filters, oil fil- 
ters, oil, and wire sets. 

And to get even more, enter our "Win the 
World" Sweepstakes. Grand prize is a 1982 
Ford Escort, plus a trip for two to a qame of 
the '82 World Series, and $5,000 cash. Or win 
one of our other world of prizes. 
A three-day, all-expense-paid trip 
for two to the 1982 World's Fair 
in Knoxville — plus $2,000 
cash. There's luxury handcrafted 


Motorcraft] 


luggage. Sport action binoculars. Digital 
travel clocks. 

Refund and sweepstakes offer qood 
through May 31, 1982. Details available from 
your participating Motorcraft retailer. No 
purchase is necessary to enter the 
sweepstakes. 


To obtain an official sweepstakes entry form, send a 
self-addressed stamped envelope with your request 
to: "Win the World" Sweepstakes, P.O. Box 8861, 
Maple Plain, MM 55548. See official rules on entry 
form for details on sweepstakes. 

Sweepstakes is void in Wisconsin and where prohib- 
ited by law. You must be 18 years of age or older to 
enter. Entries must be received by midnight, May 31, 
1982. 
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Welcome to the 110th-anniversary issue 
of PoPuLAR Science. We're proud of our 
long history. Only six other major U.S. 
magazines have survived more than a 
century. They are Scientific American, 
Town & Country, Harper's Bazaar, The 
Atlantic Monthly, Harper's, and McCall's. 
Interesting, isn't it, that two of them men- 
tion science in their titles? 

POPULAR SCIENCE has undergone many 
changes in its 110-year history. When the 
first issue appeared in May 1872, it was 
similar in some ways to the present-day 
Scientific American. It contained few illus- 
trations and long, scholarly articles on 
sociology, physics, and other sciences of 
the day. Over the years, of course, it has 
changed. While we still cover science and 
technology, we've expanded to include 
coverage of the new products that our 
technological society makes possible. We 
also publish articles on how to use those 
products to make your life better. It's a mix 
that most readers apparently like. PoPULAR 
SciENCE presently has a circulation of 
1,800,000—the largest circulation of any 
magazine in the world dealing with sci- 
ence and technology. 

A 110th anniversary might be consid- 
ered a good excuse to look backward. But 
nostalgia doesn't seem to fit our character 
very well. Thus in this anniversary issue, 
you'll find no backward glances, no arti- 
cles reminding you what it was like in the 
good old days. Rather, we have chosen to 
look ahead. 

These are troubled times and there are 
problems on every side. Yet if there are 
problems, there are also opportunities. 
Science and technology are making strik- 
ing advances in many areas. When we 
began looking for an appropriate focus for 
this milestone issue, it quickly became 
clear that there are several fields in which 
we can expect landmark advances in the 
closing decades of this century. And those 
advances will set the course of our lives 
for decades to come. 

While progress will be made across a 
broad front, three such areas seem to us 
to be of overwhelming importance. They 
are the development of new sources of 
energy, the revolutionary advances in 
communications, and the explosive dis- 
coveries now being made in a relatively 
new field: bioengineering. Our goal in this 
special issue: to give you a look at the 
activity on the cutting edge of each of 
these technologies. 


Energy. We are living in the declining 
years of the age of fossil fuels. These 
fuels, principally coal and oil, powered the 
Industrial Revolution and set the world on 
a new course. Butthey are running out. Oil 
will be gone—or too scarce and expensive 
to be widely used—in a century or less. 
Coal may last longer, but brings other 
problems. Clearly, new forms of energy 
are needed—renewable or inexhaustible 
forms that can power a high-energy civili- 
zation for centuries to come. 

Energy for the days ahead will come 
from many places. Solar, wind, tempera- 
ture differences in ocean water, and a doz- 
en other emerging technologies will 
prove important. Yettwo areas are preem- 
inent. One is nuclear fusion. After two 
decades of development, we at last seem 
to stand on the brink of break-even—a 
fusion reaction that gives back as much 
energy as it takes to maintain. When that 
happens, we can get on with the perhaps 
even more difficult task of engineering 
hard-won principles into practical power 
plants. 

The other technology is somewhat 
more unexpected. Researchers know that 
many plants make hydrocarbon com- 
pounds within their leaves and stems. 
Now they have learned that these com- 
pounds can be extracted and refined into 
something very close to gasoline, diesel 
oil, and other liquid fuels. Though 
research is in its early stages, the field 
offers enormous promise. That is the sub- 
ject in our second article in the energy sec- 
tion. 

Communications. \f a Rip van Winkle 
who fell asleep just 50 years ago were to 
awaken today, he would not recognize the 
world. But the dramatic changes of the 
last half-century are but the beginning. 
Two areas of explosive growth stand out. 
One involves a new development in com- 
puter' technology: the attempt to build 
computers that do not need the precise 
sort of instructions and programming 
capability called for by today's machines. 
In a few years, we'll be able to talk to com- 
puters in our own imprecise language— 
grammatical errors, spelling mistakes, 
and all—and have them reply. That will 
break the barrier that now exists between 
people and computers. The results are 
totally unpredictable. But you can bet the 
impact will be enormous. À second devel- 
opment of huge importance: optical-sig- 
nal processing. Over the last two decades, 


we've seen the impact made by integrated 
circuits and large-scale integration. Now 
engineers are developing similar circuits 
that work not with electrons, but with 
light. The effect on the field of commun- 
ications will be spectacular—and, again, 
unpredictable. That's the subject of our 
second article describing developments 
on the forward edge of communications 
technology. 

Bioengineering. Genetic engineering 
and recombinant DNA are becoming 
familiar terms. But the effect of progress 
in these areas is just beginning to be felt. 
We'll soon see important advances in 
fighting disease. But just as important, 
we'll see the development of totally new 
and different plants that never before 
existed. 

This could have profound effects. For 
example, scientists are now using these 
new techniques to attempt to design 
plants that can live in salt water, create 
their own fertilizer, and so on. Develop- 
ments such as these may eventually bring 
about that long-sought goal: the eradica- 
tion of world hunger. 

Two other areas should be mentioned. 
If there are any two products of civilization 
that affect us most directly on a daily 
basis, they are the car and the home. Thus 
we thought it appropriate in this, our 
110th-anniversary issue, to take a look at 
what your home and your car will be like 
as we move toward the 21st century. 
They'll be different from those you live in 
and drive today—shaped by an emerging 
new technology, economic and other 
restraints, and changing attitudes, opin- 
ions, and life styles. The home and car that 
we picture, incidentally, are not far-out 
dream stuff. They are logical extensions of 
technology already in hand. They repre- 
sent practical projections of today's tech- 
niques. 

Our special 27-page commemorative 
section containing these eight articles 
starts on page 79. We hope you enjoy it 
and find it useful in making it to the 21st 
century. 


Editor-in-Chief 
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The king of the 
home-built canard 
widens his horizons 


By BEN KOCIVAR 
PHOTOS BY PAT STORCH 


Some people spend their lives dream- 
ing the impossible dream. Burt Rutan 
dreams strange-looking airplanes. 
Then he builds and flies them. 

Rutan, 38, is the aeronautical mav- 
erick behind some of the oddball air- 
craft featured in POPULAR SCIENCE in 
past years. I first became a believer 
after a wild, swooping ride in his vir- 
tually stall-proof canard, the VariEze 
[PS, Nov. 78]. Four years earlier, 
though I didn't know then who Rutan 
was, I'd "flown" another of his amaz- 
ing creations: a spring-balanced metal 
frame that linked an engineless BD-5 
airplane to a pickup truck for safe, 
realistic training runs [PS, Aug. 74]. 
Just last August, I reported on anoth- 
er company's two-seat redesign of his 
single-seat Quickie. 

All of those projects grew out of 
Rutan's first love: designing low-cost 
airplanes for do-it-yourself plane 
builders. He now sells complete plans 
for five such designs, with another—a 
self-launching sailplane—on the way. 
But his interests and accomplish- 
ments go far beyond the fledgling 
home-built market. 

Pictured on the cover of this issue is 
his latest flying machine, the Griz- 
zly—the prototype for a short-takeoff- 
and-landing canard that Rutan con- 
siders too big and complex for home- 
builders. Other recent designs off his 
drawing board similarly indicate a 
broadening of his interests toward 
larger craft. He has also built and test- 
ed research planes for NASA and a 
major military-plane builder. He is 
even considering going into produc- 
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Squadron of canards surrounds Rutan's 
new Grizzly (above). A research plane to 
test applicability of canards to STOL oper- 
ation, Grizzly's designed for back-country 
trips: The four-seater's rear seats fold for 
sleeping, and it will get amphibious floats. 
Canopy has bulging side windows for 
straight-down vision. Huge flaps on ca- 
nard and forward-swept main wing add 45 
sq. ft. of wing area. Rigid connections 
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between wings provide torsional bracing, 
hold fuel. Structure is fiberglass and car- 
bon-fiber facings over rigid foam. Top: 
Rutan with two-thirds-scale Next Genera- 
tion Trainer, built by Ames Industrial. Fair- 
child Republic designed craft's shape; 
Rutan, its structure. Then Rutan's brother, 
Dick, and Mike Melvill conducted flight 
tests. Facing page: Rutan's VariViggen 
(right) and Long-EZ. 
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tion with one of his own designs, a step 
he has carefully avoided so far. The 
lanky, no-nonsense engineer is fast 
becoming much more than just the 
guru of the home-built set. 

"Our testing and development is 
leading up to the way to make tomor- 
row's airplane," Rutan told me recent- 
ly. “I am showing that the plane of the 
future can use advanced technology 
yet be low cost." 

There are two constants that run 
throughout Rutan's otherwise diverse 
stable of designs (see drawings). All of 
the planes are canards: They have a 
small lifting wing located in front of 
the main wing. And all of the air- 
frames are built of composite 
materials. Both features are crucial to 
Rutan's design goals of efficiency, low 
weight, long life, and safety. 

Its the small wing up front that 
makes for nearly stall-proof perfor- 
mance. Unlike the tail on a conven- 
tional plane, which produces a down- 
ward force to increase pitch, the 
canard provides lift as well as pitch 
control. Properly designed, the front 
wing can be allowed to stall in high 
angles of attack while the main wing 
still maintains lift. Result: The nose 
merely nods instead of pitching down 
and possibly causing the plane to 
spin. 

Composite construction has been 
widely employed in advanced aircraft, 
but general-aviation plane makers 
have shunned the new materials 
because mass-production techniques 
are not perfected. Rutan's home-build- 
ers reap the many benefits of compos- 
ites—greater strength, smoother fin- 
ish, fewer parts—because they do the 
foam cutting and laying up of epoxies 
and other resins by hand. 


Straight and narrow 


Though the shapes and materials of 
Rutan's airplanes are unconvention- 
al, their propulsion systems are not. 
His planes all use off-the-shelf en- 
gines. "Life is too short to go off in two 
directions," he told me. His chosen 
direction has been airframes. 

That single-mindedness was al- 
ready apparent in his schoolboy days 
when he won awards for his remote- 
control model-plane designs. He 
learned to fly at age 16, soloing in an 
Aeronca Champ after only 5% hours of 
instruction. In 1965, he received his 
aeronautical engineering degree from 
California Polytechnic University 
and went to work as a civilian flight- 
test engineer at Edwards Air Force 
Base. 

Over the next seven years he con- 
ducted 15 flight-test programs on air- 
craft ranging from V/STOL cargo 
planes to "right-stuff" fighters. On the 
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side he also launched his own compa- 
ny, Rutan Aircraft Factory, to develop 
and market his first airplane design, 
the delta-wing canard VariViggen. 
He then worked for a time with Jim 
Bede, developer of the ground-break- 
ing but ill-fated BD-5 kit plane, build- 
ing, among other things, the unusual 
truck-tethered simulator that in- 
trigued me back in 1974. After two 
years, though, the VariViggen plans 
were earning enough money to con- 
vince Rutan to gamble on his own 
dream. 

He established his small plant at an 
isolated former military airbase in 
California's Mojave Desert. Even then, 
and more so today, the wind-swept 
field is a plane nut's paradise, home to 
an unlikely assortment of aircraft: a 
pair of de Havilland Vampire jet fight- 
ers, a fleet of surplus Air Force craft 
being converted to target drones, the 
wingless Skyjacker [PS, April 78] off 
in a hangar. It is a strangely inspira- 
tional atmosphere, and with its good 
year-round flying and minimal traffic, 
Mojave makes an ideal location. for 
Rutan’s multiple activities. 
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The main activity of his five- 
employee company is selling plans. 
Rutan prefers that approach to selling 
complete kits because it gives the 
home-builder more control over the 
project. “If he has access to a machine 
shop, the plane costs about half as 
much as it does if he buys every 
welded part and punched-out brack- 
et,” Rutan said. Those who want their 
parts prefabricated are guided to 
established parts suppliers. The 
materials cost of a complete airplane 
can range from about $3,000 to 
$10,000 or more. 

The company also builds and tests 
planes—Rutan’s own designs and 
those of others. Two recent projects, in 
collaboration with Ames Industrial 
Corp. of Bohemia, N.Y., were building 
scaled demonstrator versions of 
NASA’s oblique-wing AD-1 [PS, Oct. 
"8| and Fairchild Republic’s Next 
Generation Trainer. Actual flight 
tests of these demonstrators will pro- 
vide more data than is obtainable 
from conventional wind-tunnel analy- 
sis. Now Rutan has joined with Ames 
to form a new company, called 


SCALED, Inc., to pursue more such 
projects. 

While Rutan builds airplanes for 
others under contract, he has resisted 
the temptation to go into production 
with his own designs or to sell them to 
an established manufacturer. "I have 
no ambition to head a company with 
thousands of employees," he said. 
"And I don't want to let some other 
company turn one of my planes into 
something other than what I want." 


No compromises 


He's had offers. "Pug" Piper, son of 
the famous Cub developer, wanted to 
manufacture his twin-engine, pusher- 
puller, five-passenger Defiant, but 
Rutan said no. “I needed to make it 
exactly what it ought to be—a next-- 
generation light twin, not a warmed- 
over version of today's concepts. We're 
waiting for improvements in state-of- 
the-art composites," he said. 

Besides the Defiant and Grizzly, 
Rutan's recent designs include: 

Solitaire. À single-place, self- 
launching sailplane for recreational 
soaring, it will have a single-cylinder, 
two-stroke engine and ‘belt-driven 
prop that retracts into the fuselage for 
pure sailplaning. The plane, being 
prepared for a Soaring Society of 
America contest, will be demonstrat- 
ed this summer. 

Predator. A unique joined-wing, 
strutless biplane for agricultural use, 
it's designed for a payload of 6,700 
pounds. À model has been wind-tun- 
nel tested by NASA. 

A 36-passenger commuter plane. 
Rutan is keeping close-mouthed about 
this design. All he would tell me is 
that it will be a canard with a forward- 
swept main wing; it will be powered 
by two turboprop engines; and it will 
have much less wetted (outside sur- 
face) area yet offer as much cabin area 
as today's commuters. NASA is plan- 
ning tests, but the plane is at least a 
decade away from production. 

Within that decade, Rutan hopes to 
put personal flying back within grasp 
of the average man. “I think that 
someday people will be able to have 
planes just as they do cars," he said. 
"There will be a VW Beetle of the air, 
a very low-cost plane for flying to 
grandma's house." 

That's an old dream, but wouldn't 
traffic problems prohibit this? 
"Around major cities, yes," Rutan con- 
ceded. "But you'd be surprised how 
sparse the traffic is over most of the 
country. Every year when I fly to the 
Oshkosh [Wis.] Fly-In, I see no more 
than five other planes in the air dur- 
ing the entire trip." 

Burt Rutan wants to change all 
that. "H 


Making it 


fo the 2ist Century 


Where will the big changes come from 
during the closing years of our centu- 
ry? From many areas of science and 
technology, to be sure. But we at Por. 
ULAR SCIENCE think the overpowering 
advances that will completely change 
our lives will come in the development 
of new sources of energy, in commu- 
nications, and in the revolutionary 
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new field of bioengineering. In addi- 
tion, advances in a dozen different tech- 
nologies will make big changes in two 
items that affect your life in very dir- 
ect ways every day: your home and your 
car. Over the next 26 pages we'll be tak- 
ing a look at all of these areas, where 
they stand now and how they'll devel- 
op as we move toward the 21st century. 


I. wasn't long ago that the subject of energy was discussed in 
physics classes, not newspaper headlines. Filling up and plugging 
in were second nature, performed without thought of depleted oil 
wells or overburdened electric power plants. But then the shock of 
an oil embargo awakened the American public from that never- 
never land—and the pendulum swung hard in the other direction. 
Hardly a month passes when some commission, foundation, or 
think tank does not release another weighty report on America's 
energy future. These generally begin with some extrapolated 
number for the amount of energy America will consume in the year 
2000, then recommend rapid development of one or more 
technologies to meet that need. Unfortunately, the forecasts 
couldn't differ more: They predict an annual energy demand by the 
next century of anywhere from 70 to 170 quadrillion Btu (current 
consumption is about 80 quads). And they advocate entirely 
opposite routes to a safe and prosperous energy future. To simplify 
greatly, one side promotes decentralized, small-scale systems using 
solar, wind, and conservation, while the other side champions 
centralized networks using nuclear power and synthetic fuels. 
Moreover, in the past experts on both sides agreed with “soft- 
energy" prophet Amory Lovins that "the two paths are mutually 


exclusive." 


But now that schism is giving way to an emerging consensus that 
both sides are right. "Hard and soft paths should be seen as being 
capable of delivering differing quantities of energy in differing time 
spans," said one recent report. America in the next century will 
surely make more efficient use of energy than it does today. It will 
also benefit from renewable resources for residential and industrial 
heat, and to lesser extent for transportation fuel and electricity. 
But economies of scale seem to require that the vast share of the 
latter be centrally produced and distributed. And in the interim, 
uranium, coal, and other conventional sources will carry the load. 

A decade ago, energy was a mystery to many of us. Now we're 
comfortable with it; we have hands-on experience. That's the 
revolution. Following are close looks at two promising technologies 


for the energy future.—Daniel Ruby 
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MAGNETIC MIRROR This 375-ton yin- 
yang magnet will serve as one end plug 
for Mirror Fusion Test Facility under con- 
struction at Livermore Lab. The supercon- 
ducting giant will exert up to 78,000 gauss 
of magnetic force to help contain a hot, 
dense plasma long enough for fusion to 
occur. Interlocking shape creates a mag- 
netic well: Field strength increases in all 
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directions from center. Even so, some par- 
ticles escape—electrons more than ions, 
so positive charge develops. In full tan- 
dem-mirror machine (diagram), yin- 
yangs act as electrostatic plugs for central 
solenoid, where fusion occurs. Positively 
charged plasma impedes entry of positive 
ions from solenoid plasma. Device will 
begin operation in 1985. 
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Scientific break-even is 
near at hand. But that 


may be just the beginning 


By DANIEL RUBY 
ILLUSTRATIONS BY WALTER HORTENS 


They've been talking about break- 
even for 30 years, except that fusion 
experimenters refer to it in terms of 
"Q'—the ratio of energy produced to 
energy consumed. Now, after three 
decades of fits and starts, of alternat- 
ing exhilaration and frustration, Q 
equal to one will almost certainly be 
realized in a magnetic-confinement 
nuclear-fusion reactor next year or 
the year after. 

Honors for that will go to the Toka- 
mak Fusion Test Reactor now under 
construction at the Princeton Plasma 
Physics Lab in Princeton, N.J.— 
unless, says lab director Harold 
Furth, "we sit on our hands too long." 


Then the necessary combination of 
reactor pressure, temperature, and 
time conditions will first be achieved 
in one of the similar tokamak ma- 
chines now being built in England, 
Japan, and the U.S.S.R. Meanwhile, a 
research machine using an alterna- 
tive approach—the Mirror Fusion 
Test Facility at Lawrence Livermore 
Lab in Livermore, Calif.—will reach 
the threshold of break-even in 1985. 

"The question used to be: Can we 
ever contain a hot plasma or does 
nature forbid this?" said Livermore's 
Richard Post, whose career in the 
fusion program goes back to its incep- 
tion. "Now we're looking for some fac- 
tor of improvement in confinement." 
The shift in emphasis is significant, 
for while the Q milestone will conclu- 
sively show that man can harness the 
power source of the sun and stars, it 
does not guarantee that he will. 

Fulfillment of fusion's oft-cited 
promise of safe, inexpensive, and vir- 
tually limitless energy is still many 
successes down the road. That will 
require Q's of eight, 10, or infinity to 
overcome unavoidable inefficiencies 
in putting energy into and taking it 
out of a reactor. It will also require 
mastery of a host of complex technol- 
ogies—including ultrapowerful new 
heating systems, gigantic supercon- 
ducting magnets, and fuel-breeding 
lithium "blankets"—that have hardly 
been tackled yet. Finally, these must 
all be put together in an economical 
package. In short, the physics of fusion 
is not yet done... and the engineering 
is only beginning. 

First, some basics. Fusion occurs 
when two hydrogen nuclei (actually, 
heavy isotopes of hydrogen) collide at 
such high energies that they don't 
bounce apart but combine, forming 
helium. In the process, a huge amount 
of energy is released in the motion of 
the new particles. In the lowest-tem- 
perature fusion process—the 100-mil- 
lion-degree-C deuterium-tritium re- 
action—most of the energy comes out 
as very fast-moving free neutrons. 

Of course, hydrogen does not fuse 
under ordinary conditions, only when 
the temperature and pressure of the 
plasma (the disassociated soup of 
hydrogen nuclei and electrons) are 
sufficiently high that numerous high- 
speed collisions occur. The necessary 
conditions can never be achieved in a 
physical container, because collisions 
of the particles with the vessel walls 
would both cool them down and intro- 
duce reaction-poisoning wall impuri- 
ties into the plasma. Therefore, the 
principal thrust of fusion research, 
called magnetic confinement, has 
been to perfect a means of containing 

Continued 
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TOKAMAK Princeton's Poloidal Diverter 
Experiment tokamak (shown during fabri- 
cation and in operation) has achieved 65- 
million-degree-C plasma. It has also dem- 
onstrated use of internal magnetic and 
mechanical diverters to prevent escaping 
particles from striking vessel walls and 
introducing impurities. Achievements of 
this and another Princeton tokamak lead 
to wide confidence that their successor, 


the Tokamak Fusion Test Reactor (dia- 
gram), will achieve break-even. Toka- 
mak's doughnut-shaped field is governed 
primarily by toroidal coils, but plasma is 
unstable with that component alone. 
Ohmic heating coils induce electric cur- 
rent in plasma, which generates stabiliz- 
ing spiral field lines and contributes to 
plasma heating. Equilibrium-field coils 
help control plasma’s position in vessel. 


charged plasma particles within ex- 
tremely powerful magnetic fields. 

There are several ways to build a 
magnetic bottle (see drawings). The 
method that so far has achieved the 
best results is a reactor type called a 
tokamak—a doughnut-shaped bottle 
whose magnetic-field lines close on 
themselves. The next-most-successful 
system is the magnetic mirror, a tubu- 
lar bottle whose field lines narrow but 
don't close at the ends. 

Both geometries have inherent lim- 
itations. Because their magnetic-field 
lines curve, tokamak plasmas can 
suddenly erupt from the magnetic bot- 
tle. These instabilities are controlla- 
ble, but only when plasma densities 
are kept low. Thus, their ratio of plas- 
ma pressure to magnetic-field pres- 
sure—called "beta" —must remain low, 
limiting their theoretical power out- 
put. More serious, tokamaks are by 
nature pulsed: They need a periodic 
jolt of induced current in the plasma to 
establish a necessary part of their 
magnetic field. Such cycling would 
produce severe stresses on reactor 
components, an engineering penalty. 

Mirror machines, being linear, suf- 
fer fewer stability problems, so their 
beta can be high, but they lose plasma 
out the ends. Result: Single-cell mir- 
rors could never produce practical 
amounts of power. Multi-mirror ma- 
chines like the giant tandem now 
going in at Livermore could do so, but 
the fantastic complexity of its assorted 
coils is also an economic drawback. 

Tokamak and mirror partisans are 
equally realistic about the future. "To- 
kamaks will be the vehicles that prove 
scientific feasibility, but it doesn’t 
necessarily follow that they're the 
best candidates for power reactors," 
Princeton's Furth told me. "What we 
have to do now," said Livermore phys- 
icist B. Grant Logan, "is make a com- 
mercial product, and that goes far 
beyond mere scientific feasibility." 


Complete menu 


In the running for the commercial 
plant of the future (along with 
improved variants ofthe tokamak and 
mirror) are the hybrid bumpy torus 
(drawing), the previously front-run- 
ning stellerator, now revived, and 
such advanced concepts as field- 
reversed mirrors and compact tori. 

“We can't afford to make them all 
into big machines," says Jim Kane, 
acting chief of the Department of 
Energy's Office of Fusion Energy. 
"But we want to have a big menu to 
choose from when it comes time to 
build a demonstration plant." 

Before that, an intermediate gener- 
ation of machines will test and inte- 
grate the many needed reactor compo- 


| = L moa m 


nents. Until now, accessory systems 
have been developed only as needed to 
meet physics objectives. For example, 
huge neutral-beam particle accelera- 
tors have been widely used to heat 
plasmas to near-fusion temperatures, 
but little work has gone into more- 
sophisticated and -efficient radio-fre- 
quency and magnetic-compression 
heating systems. Components that 
are unrelated to plasma confinement, 
such as energy-conversion systems 
and fuel-breeding blankets, have got- 
ten almost no attention at all. And 
those technologies that have been 
incorporated into the current ma- 
chines—huge niobium-titanium su- 
perconducting coils on Livermore's 
new tandem mirror and the tritium- 
handling facilities at Princeton's new 
tokamak-haven't been integrated in 
a complete reactor design. 

All the pieces of the puzzle will be 
put together in two large tokamaks, 
the Fusion Engineering Device man- 
dated by Congress and the multina- 
tional International Tokamak Reac- 
tor, planned for the early 1990's. 

But that target 1s subject to econom- 
ic realities, and the American ma- 
chine is already slipping. The DOE's 
magnetic-fusion budget, running at 
about $350 million a year, would have 
to almost double for work to begin on 
the Fusion Engineering Device. 
"We're just thankful the rest of the 
program is alive,” Harold Furth said. 

The delay will push back the DOE 
master plan for commercial fusion. 
The next stage after engineering fea- 
sibility is demonstration: a machine 
that mates the advanced technologies 
and advanced physics to produce net 
power and begin the transfer of the 
program to industry. If the schedule 
doesn't slip too badly, that still may be 
possible before the century turns. 

But there may be a faster route to 
commercial fusion. Two companies 
are betting private dollars that small, 
non-superconducting machines with 
disposable parts will be more econom- 
ical than the mainline reactors. Gen- 
eral Atomic, which also manages the 
Doublet program (photo) for DOE, is 
privately developing a tokamak vari- 
ant whose copper magnets are not 
shielded and are thus likely to burn up 
under neutron bombardment. 

A similar idea is being pursued by 
Inesco, a fiercely independent firm of 
government-lab veterans. The mag- 
nets of its Riggatron would need 
replacement every month or so— like 
light bulbs," shrugged research direc- 
tor Ramy Shanny—but this would be 
offset by several advantages. Locating 
the coils next to the plasma yields a 
much higher plasma density—and 
therefore power density—in a smaller 


overall package. The company envi- 
sions a power plant comprising six 
such disposable reactors, with four in 
operation at a time. Inesco plans to 
build five small units (in varying con- 
figurations) within four years to prove 
the concept. "If the Riggatron fails," 
Shanny told me, "it will be because of 
some new unknown instability that 
affects all tokamaks." 


Waiting it out 


While the fusion program enters 
its new phase, the ultimate user of the 
technology, the nation's electric utili- 
ties, is maintaining an interested but 
wary attitude on the sidelines. Beset 
by financial and public-relations woes 
over their experience with commer- 
cial fission reactors, the electric com- 
panies are not ready to make an 
unqualified commitment. 

Much depends on safety—more ex- 
actly, on the public's perception of 
fusion's safety. Near-term fusion reac- 
tors will use tritium, a radioactive 
substance, as fuel. They will also 
produce high fluxes of fast neutrons, 
which will turn metals in the vacuum 
vessel and blanket radioactive. 

Neither is considered to be a major 
problem, though. Tritium has a com- 
paratively short half-life (11 years), 
and its radiation is of low energy (it 
doesn't penetrate skin). Also, it is a 
lightweight gas that simply rises if 
released. Only tritium in liquid form, 
combined into water, is a potential 
health problem. Neutron activation 
means that fusion will produce wastes 
that need long-term storage, but the 
worst isotopes involved will require 
confinement for much more imagin- 
able time scales than the millenia 
required for some fission products. 
And advanced materials could limit 
the problem further. "There are 
enough elements in the periodic table 
that don't become active that some 
day we'll build a reactor you can walk 
into," Grant Logan says. 

But the most important safety dif- 
ference between fusion and fission is 
that in the former there is no possibil- 
ity of a runaway reaction. The plasma 
automatically cools down when the 
magnetic field is relaxed. 

Ultimately, the deciding factor on 
fusion's commercial development will 
be cost. After all the physics and engi- 
neering is complete it may turn out 
that fusion is not competitive with 
some other energy technology. Even if 
that is the case, the history of the last 
30 years and the next 20 will make a 
marvelous tale of accomplishment. "If 
they ever build a fusion museum," 
Grant Logan says, "it will be filled 
with more wonderful mythological 
beasts than the old patent office." 
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BUMPY TORUS This confinement geom- 
etry links mirror cells in a torus, combin- 
ing features of mirrors and tokamaks. 
The Elmo Bumpy Torus (photo) at Oak 
Ridge National Lab showed concept's 
potential for dense plasma without end 
losses, so scaled-up proof-of-principle 
machine is being built. Tendency of 
plasma ions to drift out of confinement 
at mirror throats is counteracted by 
high-temperature electron rings sur- 
rounding plasma at bumps. Microwave 
heating in new machine should yield 40- 
million-degree-C ion temperatures. 
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DOUBLET General Atomic's Doublet Ill 
is a tokamak with a variable-shaped 
plasma. By energizing different field- 
shaping coils, operators can create a va- 
riety of plasma configurations. Then re- 
searchers study the effects on stability. 
Peanut-shaped field yields higher ratio 
of plasma pressure to magnetic pres- 
sure than other tokamaks, but D-shape 
may be as good. This is important be- 
cause cost of commercial reactor is pro- 
portional to required strength of mag- 
nets while power output is proportional 
to plasma density. Doublet is now fitted 
with two neutral-beam injectors for sup- 
plementary plasma heating; four more 
injectors are planned to drive Doublet 
plasma to near-break-even conditions. 
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Aulo fuel 
from plants 


New technology makes it possible to 
get gasoline, diesel oil, and other 
goodies from unlikely sources 


By ARTHUR FISHER 
PHOTO BY THE AUTHOR 


BERKELEY, CALIF. 
One day during the great winter of our discontent at the 
height of the 1973—1974 fuel crisis, Melvin Calvin sat in an 
endless gas line that snaked slowly through the precincts 
of Berkeley, Calif. 

While other drivers shivered the air with great oaths, or 
read, or quarreled, Calvin considered what he might do 
about the exasperating shortage of auto fuels caused by the 
Arab world's turning off the petroleum spigot. Specifically, 
he pondered the role plants could assume in making this 
country less dependent on imported oil. 

In another man, such green thoughts might be dismissed 
as sheer whimsy. But Calvin was then, and is now, one of 
the world's greatest authorities on the biochemistry of 
plants. Now University Professor of Chemistry at the Uni- 
versity of California, Berkeley, he won the 1961 Nobel 
Prize in Chemistry for his work elucidating the complex 
mechanisms of photosynthesis, the process by which green 
plants convert solar energy into stored chemical energy. So 
when Calvin thinks plants, people listen. 

Of course, the notion of extracting useful energy from 
plant matter beyond burning wood and fossil fuels is not 
new. As POPULAR SCIENCE readers well know, this country has 
been exploring many facets of what is called biomass con- 
version, ranging from the production of methane from 
giant kelp to the production of alcohol from grain [PS, Jan. 
'81, July '81, Oct. '81]. But most of these processes are cost- 
ly, complex, and in some cases, highly energy-intensive. 
The brainchild of Prof. Calvin's gas-line encounter is quite 
different. It has developed into a successful research pro- 
gram that has convinced him, and others, of a reasonable 
possibility: Automotive fuels can be obtained directly and 
easily from certain plants in ways that promise eventually 
to be competitive in cost with gasoline and diesel fuel. 

The plants Calvin has considered all share one endear- 
ing trait: They contain hydrocarbons, the essential ingre- 
dients of automotive fuels. Some can even be tapped to 
yield an oil that can be plunked right into a diesel 
engine. 
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These hydrocarbon-bearing plants, many of which con- 
centrate their valuable chemicals in a milky, viscous sap 
called latex, grow all over the world, most of them in warm 
or tropical regions. They range from a variety of milkweeds 
to the rubber tree, the petroleum nut tree of the Philip- 
pines, the Copaifera multijuga of Brazil, and a number of 
plants belonging to the genus Euphorbia, including E. 
lathyris, the gopher weed, a biennial shrub that grows wild 
in California. 

Research on several of these plants is going on here and 
abroad. But it is Euphorbia, and especially the gopher 
weed, that Prof. Calvin has spent the most time on. To 
establish its validity, Calvin and other researchers have 
pursued a four-pronged program over the years: (1) Eluci- 
date the chemical nature of Euphorbia's constituents, espe- 
cially the hydrocarbons. (2) Develop simple ways to extract 
the useful fractions of those components. (3) Test the 
hydrocarbon fraction to see how it compares with crude oil 
from the ground as a source of fuels and chemical feed- 
stocks. (4) Determine the yield per acre of the plants, and 
improve it, to make their product competitive with import- 
ed oil. 

When I visited Calvin on the Berkeley campus to learn 
about this research, I found his office bedecked with a num- 
ber of different Euphorbias, some on a large work table and 
some on a sunny terrace overlooking the town below. 


Euphorbia's anomaly 


Surprisingly, one of the plants resembled a succulent, 
one a cactus (although it was not), and one, E. lathyris, was 
a rather nondescript weedy-looking thing with spear- 
shaped leaves. But all had the same remarkable property: 
all were rich in hydrocarbon compounds. This seemed 
unlikely to me, because I thought the energy-bearing end 
result of photosynthesis in green plants is supposed to be a 
carbohydrate—a compound of carbon, hydrogen, and oxy- 
gen. Prof. Calvin, an ebullient, bouncy man who seems to 
have absorbed and stored untold amounts of energy him- 
self, explained the anomaly: 

"It's true," he said, "that the primary product of green- 
plant photosynthesis—even in bacteria—is sugar, put 
together from CO; and water with light. The sugar can be 
free sugar, starch, or cellulose—glucose polymers of one 
kind or another. The first things plants make are these 
carbohydrates. Everything else—proteins and nucleic 
acids, lipids, fats, hydrocarbons—are all secondary. 

"Now there are some plants, for reasons that are utterly 
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Professor Melvin Calvin, in his Berkeley garden, shows a specimen of hyd 


unknown to me, that will take the original carbohydrate 
and break it down by what we call the isoprenoid pathway 
into two carbon pieces, and then reconstruct a skeleton 
that is all hydrocarbon, no oxygen." 

The basic building block in this route has five carbon 
atoms—isoprene. The rubber plant, Hevea, makes rubber 
in its latex by stringing together very large numbers of 
these isoprene units. "But Euphorbias don't go that far,” 
Prof. Calvin told me. "They don't make two-million-unit- 
long pieces, which is rubber, but stop at about thirty-car- 
bon chains." 

He reached over to break off a leaf of the E. lathyris plant 
in front of us. A drop of milky-white latex oozed out of the 
break. Calvin caught my arm. 

“Don’t touch it. It's toxic and will irritate your skin. It 
will raise big blisters if it gets in your mouth and could 
blind you if it got in your eyes. In fact," Calvin continued, 
"the plant over here, the pencil plant (E. tirucalli), actu- 
ally saved Abyssinia from the Italians in 1938, according to 
Emperor Haile Selassie. The pencil plant grew in great 
hedges all over the country, and when the Italian cavalry 
tried to charge through it, their horses balked because the 
latex got into their eyes and mouths." 

E. lathyris is called the gopher weed because its latex 
is thought to repel gophers; many gardeners have planted 
the weed among their flowers (and kiwi growers in Cali- 


fornia among the kiwi) expressly to keep gophers from 
destroying their prizes. When I visited Calvin's home, not 
far from the campus, he proudly showed me his wife's gar- 
den, beautifully landscaped and bearing stands of swaying 
gopher weeds a lofty eight to 10 feet high. Had he planted 
them as an adjunct to his research? No, he laughed, actu- 
ally his housekeeper had suggested that his wife, Gene- 
vieve, an agronomist, plant them—to keep away gophers. 
"We haven't had a gopher for 15 years," she says. 

Why did Calvin pick the gopher weed and a few of its 
relatives, among so many prospects, as the most likely to 
help supplement our fuels? The primary reason is that 
Euphorbias can be cultivated on land that is not suitablé 
for food crops—semiarid land. 

"We've selected plants," says Calvin, "that have the right 
growth rates and growth habits and that will not grow on 
any land that is productive for a food crop... we absolutely 
don't want to compete with food production— wheat, corn, 
soybeans, or anything like that. That means not Iowa or 
Nebraska, where rain is plentiful. So what do we have left? 
A big part of the American Southwest, where the average 
rainfall is eight to 14 inches. That includes west Texas, 
Arizona, New Mexico, southern Utah, and Nevada. And 
that's fine for E. lathyris." By contrast, corn needs about 25 
inches of rainfall. 

Continued 


Calvin is also intensely interested in the copaiba of Bra- 
zil (technically, Copaifera multijuga). "Look at this," he 
said, whisking out a vial full of clear yellow liquid that 
looked like olive oil. "This is copaiba oil just as it comes 
from the tree. I've visited the Ducke Forest, near Manaus 
in Brazil and seen these trees—they can grow to 100 feet 
high—being tapped. You drill a hole about 1'% inches in 
diameter right into the heartwood, put a pipe in, and hang 
a bucket on it. The oil runs into the bucket. It takes about 
24 hours to drain the hole, and you get about 20 to 25 liters 
of oil. You can do that every six months. And I believe, 
although it hasn't been tried, that you can drill more than 
one hole at a time, say on opposite sides of the tree. 

"Now here's the amazing thing," Calvin continued. "You 
can put this oil, just as it comes from the tree, in a diesel 
engine." 

That's not hyperbole. Prof. Jose Guilherme Maia, chief of 
the chemical division of the Instituto Nacional de Pesquis- 
as de Amazonia in Manaus, says the oil is "a perfect sub- 
stitute for diesel. Engines can run without modifications." 
He had been running a Toyota diesel pickup with it for 
more than a year with adequate performance. 

Actually, the oil is not chemically identical to diesel fuel. 
It consists largely of molecules having 15 carbon atoms, in 
a cyclic or ring structure. "Diesel fuel is a mixture of mol- 
ecules obtained from crude. There are few rings in the oil 
you get from the ground. But it works just the same," says 
Calvin. 


4 Tii you can breed fuels in 
hydrocarbon plants— 
something nature produces 
with solar energy—you have 
a very attractive alternative 99 
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The Brazilians began a copaiba plantation in 1978, 
planting 500 seedlings on 2' acres. “And we're growing 
seedlings here at Berkeley," says Calvin, "but not out- 
doors—they wouldn't survive. They're in growth chambers 
where the humidity is 80 percent. They won't grow any- 
where in the U.S. except southern Florida and Puerto Rico. 
It may be worth trying there. Àn acre of mature trees 
might produce 25 barrels of fuel per year." 

Fuel from the gopher weed does not come quite so easily. 
But it is still relatively simple to extract. First, Calvin told 
me, you cut the plants and let them lie in the sun for a few 
weeks to reduce the water content. "Then," he says, "you 
take the whole plant, not just the seeds, and put it into a 
mill to grind it up. Then you boil it with heptane in an 
extractor. It's like the extraction process for getting soy- 
bean oil from soybeans, which has been used for many 
years on a very large scale. And what you get is this." 

He produced another vial, this one filled with a tarry 
fluid. "See, it's a black, very sticky oil that looks just like 
crude. And like crude, it goes right into the cracker. In fact, 
it produces a suite of products that's a little better than 
what you get from crude. That's not because the molecules 
are any better, but because there are fewer impurities. 
There's no sulfur and there's no vanadium. Both of these 
poison the cracking catalyst. So it goes right through 
present petroleum-cracking facilities with ease and 
produces very useful products, such as ethylene, propylene 
... things that are desirable both as petrochemical feed- 
stocks and for gasoline or other fuels. We can make any- 
thing out of it you like, including plastics." 
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Atits Princeton Laboratories, Mobil Research Corp. sub- 
jected the gopher-weed product to cracking using a zeolite 
catalyst at 500 degrees C, with promising results. The hep- 
tane-extracted fraction proved to have an energy content of 
17,000 Btu/lb., compared with crude oil's 19,000 Btu/lb. 
And that's just from the hydrocarbons, which are present 
mainly in the latex. The residue after this first extraction 
still contains the carbohydrates—sugar compounds. About 
30 percent ofthe dried plant can be extracted and its sugars 
(20 percent) directly fermented into ethanol—a useful liq- 
uid fuel. 

None of this would be important, or even interesting, 
without evidence that the gopher weed could yield oil and 
alcohol in significant quantities economically. Since 1977, 
Calvin and his team have been raising E. lathyris, at first 
from wild seed, under field conditions. They started at the 
University of California in Santa Ana and have had test 
plots at the Davis campus. 

"Right now," says Calvin, "we can get about six barrels of 
refinable crude oil per acre planted with the gopher weed, 
plus six barrels of alcohol... That's per acre, per year, with 
only 12 to 15 inches of rainfall, no irrigation, and no fer- 
tilizer. And we've got about 200 million acres ofthat kind of 
land in the Southwest." With extensive cultivation, it 
could be possible to produce two million barrels a day. 

Calvin estimates that at present vields, a barrel of oil 
from the plant costs about $100, compared with the current 
OPEC benchmark price of $34 for crude. "But that's with 
wild plants, with no sort of selection or genetic engineer- 
ing," Calvin says. "I'm sure we can double that yield—I 
mean the amount of oil per plant, per ton of dry weight—by 
more or less conventional plant-breeding methods. 
Besides, l'm sure we can increase the weight of plants 
grown per acre. Why? Look what's happened to corn in the 
last 25 years—from 40 bushels to 100 per acre. Look at the 
rubber tree, Hevea, in Malaysia. It went from 200 to 2,000 
pounds of rubber per acre in 25 years." 

Calvin is not an isolated figure tilting at oil wells. His 
research in California has been supported by the Depart- 
ment of Energy at a level of as much as $300,000 a year. 
(DOE is also helping parallel research on milkweeds at the 
Plant Resources Institute in Salt Lake City.) And a larger 
effort is being carried out cooperatively by Diamond Sham- 
rock Co., of Cleveland, Ohio, a Fortune 500 concern heavily 
involved in energy and chemicals, and the University of 
Arizona's Office of Arid Land Studies. Diamond Shamrock 
has underwritten the research by an amount in excess of $1 
million so far. 

Of the Arizona work on the gopher weed, Dr. C. Wiley 
Hinman, director of technology for Diamond Shamrock, 
says: When we first started the project, I considered it to 
be a very long shot but worthy of exploration. Now I think 
we've got a 99 percent chance of success, both for fuels and 
with a strong potential for chemical feedstocks." 

Tim Peoples, coordinator of the Agriculture Hydrocar- 
bons Project at the University of Arizona, says that yields 
could be boosted to 20 barrels of oil per acre at a cost of $30 
per barrel—very competitive. 

Dr. Beverly Berger, director of DOE's Biomass Energy 
Technology Division, oversees a broad range of "energy- 
from-plants" options, including oil seeds, grasses, cattails, 
algae, and fast-growing trees. But there is a special appeal 
about such plants as the gopher weed. Says Dr. Berger: 
"Biological systems are marvelous little biochemical 
machines. To break them down to fundamental elements— 
carbon dioxide and hydrogen—then try to put them back 
together, like in a chemistry class, is inefficient. But if you 
can breed fuels in hydrocarbon plants—something nature 
produces with solar energy—then separate them out, you 
have a very attractive alternative." 
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' e have restriction nucleases for any break you want to make." 

That headline appeared in an ad in a recent issue of a trade 
publication called Genetic Engineering News. À decade ago, it would 
have been met with blank stares of incomprehension from almost 
anyone in the scientific community. Today, every biologist knows that 
he can buy off-the-shelf chemicals of the kind boasted about in the ad 
and be possessed of an immensely powerful tool, one that permits him 
to manipulate the very stuff of life. And "genetic engineering" has 
become so commonplace a term that it appears on the financial pages 
of newspapers without explanation. 

That is a measure of the speed with which the bioengineering 
revolution has overtaken us. The term includes a variety of 
techniques that give science its new-found ability to modify the 
hereditary makeup of plants, animals, even, perhaps, people. 

The promise of bioengineering is staggering, and some of it is 
already being fulfilled. According to a report issued last year by 
Congress's Office of Technology Assessment, the technologies “may 
contribute to filling some of the most fundamental needs of mankind— 
from health care to supplies of food and energy." And they could be a 
key to "a sustainable society that does not depend on coal and oil." 

Here is a sampling of what the future may hold: 

Mass production of now-rare and expensive pharmaceuticals by 
inducing bacteria to manufacture them: New companies are already 
vying to make such hormones as insulin, interferon, and human 
growth hormone in this way. Their use could save or improve millions 
of lives and drastically lower the choking costs of medical treatment. 
Within the next five years, the OTA report states, the same techniques 
could yield quantities of such brain chemicals as the endorphins, 
which have been called the body's own painkillers. 

Innovations in raw materials and energy: Organisms could be 
engineered to extract valuable minerals from ores. They could also be 
devised to convert, cheaply and with slight energy expenditure, 
now-useless biomass such as corn stover to alcohol or other fuels. 

Gene therapy: Physicians may someday be able to cure now-fatal he- 
reditary diseases, such as Tay-Sachs or Cooley's anemia, by 
inducing a patient's cells to take up the normal genes whose 
absence causes the disease. 

Development of "super plants": Plants could be given totally new and 
desirable characteristics, such as the ability to resist stress, insects, or 
fungi. A cereal might be engineered to produce nutritionally complete 
proteins, or to fix nitrogen (the process by which atmospheric nitrogen 
is converted to a more useful form; see “High-Tech Plants,” this issue). 

New vaccines: The recent development of a vaccine against hoof-and- 
mouth disease in cattle, said Secretary of Agriculture John R. Block 
last year, will save billions of dollars and greatly augment the world’s 
meat supply. Experts foresee the eventual development of new 
vaccines against many human diseases, including malaria. 

Of course, mankind has been tinkering with the genetic makeup of 
plants and animals for 10,000 years—by patient breeding he has devel- 
oped such specialized strains as the bug-eyed goldfish, hybrid corn, the 
miniature schnauzer, and the loganberry. But current methods of 
bioengineering allow him to intervene directly, on the molecular level, 
to achieve with great speed changes that would have been 
impossible even with centuries of animal husbandry or horticulture. 

Some of these methods will be discussed in the next two articles, 
with emphasis placed on the most radical of them all: recombinant- 


DNA techniques, popularly called gene splicing.—Arthur Fisher 
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New technology gives biologists the 
power to redesign the master molecule 


By ARTHUR FISHER 


At the close of 1980, Dr. Stanley Cohen of Stanford Uni- 
versity and Dr. Herbert Boyer of the University of Califor- 
nia, San Francisco, were granted a most remarkable 
patent in a landmark Supreme Court decision. It covered 
"a process for producing biologically functional molecular 
chimeras." In 1973, Cohen and Boyer had implanted for- 
eign genes in bacteria to create a new and unique life form. 
For the first time, the genetic material of two unrelated 
organisms (other than viruses) had been combined in the 
laboratory. It was, in fact, the first successful recombinant- 
DNA, or gene-splicing, experiment. Cohen called the new 
bacteria “DNA chimeras,” after the mythological three- 
headed beast that combined a lion, a serpent, and a 
goat. 

Today, these chimeras are far from mythical. In glisten- 
ing fermenters—much like the beer brewers’ vats—they 
multiply by the billions, churning out whatever valuable 


Sophisticated technology aids the new breed of bioengineers: 
Insets, opposite page, reveal what Francis Crick, co-discoverer 
of the DNA molecule's structure, called "the intrinsic beauty 
of the DNA double helix." The images are created by 
computer at the Computer Graphics Laboratory, University of 
California, San Francisco. The top image is a cross section, 
looking down the axis. The bottom image shows the "spiral 
staircase” geometry. At left, National Cancer Institute 
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biochemical their designers have tailored them to produce: 
interferon, insulin, human growth hormone. And the tech- 
nique of gene splicing, in only a few years, has come to be 
recognized as one of the most potent tools ever developed by 
man. 

The revolution was certainly aided by the use of such 
sophisticated instruments as the electrophoresis appara- 
tus and the precision lab fermenter shown on these pages 
and recently by the so-called "gene machines," which can 
be programmed to assemble chemically made-to-order bits 
of genes. But progress depended fundamentally on the 
mental ingenuity of researchers in cracking the. genetic 
code and devising crafty and elegant experiments to make 
use of that knowledge. 

The key discovery was the unraveling of the structure of 
DNA (deoxyribonucleic acid), the master molecule of life. 

Continued 


researcher uses electrophoresis apparatus to separate DNA 
fragments with differing sequences and, therefore, differing 
weights. The fragments bear an electric charge; when current 
is applied, they are propelled varying distances through a gel. 
Staining and viewing with ultraviolet light permits the 
researcher to sort them out. Above, biologist at Biogen checks 
performance of 10-liter fermenter, which “brews” bacteria 
under precisely controlled physical and chemical conditions. 
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Almost all living cells contain threadlike structures called 
chromosomes, which not only dictate the blueprint of each 
organism—its functions, appearance, and organization— 
but pass this information from one generation to the next. 
Different species have different numbers of chromosomes: 
Humans have 46, corn 20, goldfish 94. Strung along the 
chromosomes are the units of the genetic code, the genes, 
which are made of DNA. 

In 1953, James Watson and Francis Crick found that 
DNA had a structure much like a spiral staircase with two 
rails—the now-famous double helix—and was composed of 
only a few basic parts, repeated over and over. The rails of 
the staircase are made up of alternating sugar and phos- 
phate units; the steps are built from four bases: adenine 
(A), thymine (T), guanine (G), and cytosine (C). Each step 
consists of a pair of bases, but only in prescribed combina- 
tions: an A always with a T, and a G always with a C. 

Just as English consists of 26 letters and binary comput- 
er language two, so the genetic language or code has four 
letters—the four bases. It is the specific sequence of these 
letters along the DNA strand that enciphers the message of 
cell function and heredity. Each gene, which is the specific 
portion of the DNA strand responsible for telling the cell to 
perform a specific task, can consist of up to several thou- 
sand such letters. 

The information-carrying capabilities of this simple sys- 
tem are enormous, since any sequence of bases (letters) is 
possible. The DNA from a single human cell, with its esti- 
mated five billion paired bases, can contain the informa- 
tion equivalent of 600,000 pages of 500 words each. Even- 
tually, researchers cracked the genetic code by establish- 
ing that a triplet of bases, now called a codon, specifies one 
of the 20 amino acids—the building blocks of proteins. For 
example, the triplet AAA specifies lysine. 

The enormous expansion of knowledge about genetics, 
and the new capabilities it brought, were not unaccompa- 


nied by doubts and fears. To numbers of laymen and sci- 
entists alike, the chimeras of Boyer and Cohen represented 
real monsters and present dangers. Mayors of some com- 
munities wanted to ban recombinant-DNA research from 
their communities, out of the literal belief that “Franken- 
stein monsters” would otherwise run amok through their 
streets. Others questioned whether new microorganisms 
with unexpected properties might not unleash a scourge of 
epidemics. 

In 1975, concerned biologists convened a conference on 
recombinant-DNA research at Asilomar, Calif. They 
established a set of stringent voluntary restraints on 
experiments that were to be obeyed until critical safety 
issues could be resolved. These restraints became federal 
guidelines when they were adopted in 1976 by the National 
Institutes of Health. Since then, however, elaborate 
research has shown that the nightmare scenarios were 
unlikely in the extreme. And despite doubts in some quar- 
ters, the NIH abandoned many of the restrictions on recom- 
binant-DNA work in 1980. In early February of this year, 
the federal Recombinant DNA Advisory Committee recom- 
mended still further relaxation of the NIH guidelines. 

The early ruckus did not brake the progress of the gene- 
splicing revolution. Indeed, according to Charles Weiner, 
professor of the history of science and technology at the 
Massachusetts Institute of Technology, “The controversy 
over the safety of recombinant DNA accelerated the field at 
a rate unprecedented in the recent history of science rather 
than retarding it. It did so by speeding up communications 
among scientists. Now recombinant DNA is a simple tool of 
all biology.” 

To learn something about just how this tool works, I vis- 
ited the brand-new Cambridge, Mass., laboratories of Bio- 
gen, a Swiss-based company. Founded in 1978 by a consor- 
tium of investors and scientists, its chairman is Walter 
Gilbert, who shared the 1980 Nobel Prize in Chemistry for 


Gene splicing with bacteria 


Using recombinant DNA to make inter- 
feron: (1) An enzyme snips DNA for in- 
terferon from chromosome of human 
cell; and a plasmid—a circular piece of 
DNA—is chemically extracted from a 
bacterial cell. (2) An enzyme opens plas- 
mid ring: When human DNA and plas- 
mids are mixed, they fuse. Hybrid DNA 
(with both human and bacterial materi- 
al) is then implanted in new bacterial 
cell. (3) Unique bacteria, now capable of 
manufacturing human interferon, repro- 
duce manyfold. (4) Interferon is pro- 
duced by bacteria in quantity, and ex- 
tracted for medical use. 

This is a highly simplified version of 
an extremely complex technique. For 
more details, see text. 
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his pioneering gene-splicing work. Located within blocks 
of the MIT campus, the new building houses a typical col- 
lection of gleaming glassware, centrifuges, autoclaves, 
analytical instruments, gently rumbling flask-shakers, 
and fermenters. But there seems almost as much space for 
study carrels, conference rooms, and lecture halls, where 
the hard thinking intrinsic to this field goes on. 

In January 1980, Biogen announced the first production 
of a facsimile of human interferon by bacteria that had 
been genetically altered through gene splicing. (Other 
companies have since duplicated the feat.) Biogen's cur- 
rent projects include the testing of a vaccine against hoof- 
and-mouth disease, the development of bacteria to convert 
such biomass as corn stover into alcohol, research in feed 
additives, hepatitis vaccine, and growth hormone. ... The 
advantages of getting bacteria to produce some of these 
agents on a kind of microbial assembly line are enormous, 
especially in the case of human hormones. 

For example, human growth hormone, made naturally 
in the pituitary gland, is used to treat dwarfism in chil- 
dren. But a year's supply for one child requires the costly 
processing of the ground-up pituitaries from 50 cadavers. 
Now children in an experimental program are being 
treated with human growth hormone produced in the lab, 
in sizable batches, by bacteria. 


66 We're dealing with millions 
of cells . . . Some people have the 
impression that we literally 
use a scissors and tweezers 
under the microscope, taking 
bacteria apart one at a time 99 
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Interferon synthesis may be even more significant. The 
substance is an anti-viral agent, a vital part of the body's 
natural defenses against infection. In recent years, medi- 
cal researchers have become almost wildly excited because 
interferon appears (the evidence is inconclusive) to combat 
certain kinds of cancer. But human interferon is gathered 
only from human blood and other tissues by methods that 
are tedious and expensive, and yield only minute quanti- 
ties. A daily shot costs up to $150; the American Cancer 
Society spent $6 million for enough interferon to conduct a 
limited trial with a mere 300 patients. Clinical trials of far 
cheaper, bacterially produced interferon are under way 
now; the results should be in a year or so from now. 

How can bacteria produce a complex protein that comes, 
in nature, from human cells? At Biogen, senior scientist 
Dr. Bill Kelly explained the basic gene-splicing process as 
it might apply tothe production of interferon. He cautioned 
that what he was about to show was correct in its general 
lines, but that the specifics were not necessarily what Bio- 
gen—or anyone else—was actually using. Proprietary 
secrets reign supreme in the gene-splicing business. “Ev- 
erything is in a legal limbo in this area," one staffer told 
me, "so we just don't reveal many details." 

Standing in front of a wall board and brandishing a set of 
at least six felt-tip pens in as many colors, Dr. Kelly rapidly 
sketched a sequence of diagrams and notations. ("I used to 
drive my grad students crazy with all these colors," he 
chuckled, as I frantically tried to copy his squiggles with 
one measly pen—black.) Here, in vastly simplified form, is 
a summary of the basic technique of using recombinant 
DNA (diagramed on the previous page). 


First, start with human cells that have the ability to 
manufacture the substance in which you're interested, say, 
interferon. "You want cells from an organ that has consid- 
erable metabolic activity," says Kelly. "Your fingernails 
won't do." Then chemically extract the DNA from a large 
batch of cells using what is in the lingo of the field a restric- 
tion enzyme. These enzymes, also known as endonucleases, 
have the ability to sever strands of DNA at specific 
sites. 

The next step starts with bacteria, often but not invari- 
ably E. coli, a harmless species that peaceably inhabits the 
gut of every healthy human. Such bacteria have single, 
fairly simple chromosomes—a ring of DNA —but also one or 
more much smaller rings of DNA called plasmids. After the 
bacteria are disintegrated chemically (with detergents, for 
example), the plasmids can be isolated by centrifuging 
them out. And they, in turn, can be dissected by a restric- 
tion enzyme. 

What you now have are a flask (say) of snippets of DNA 
and another of open plasmid rings. When the two are 
mixed, using the proper chemicals and enzymes, the pieces 
of DNA from the human cells link with and close the circles 
of bacterial plasmid DNA. 

Finally, the plasmids are mixed with a new batch of bac- 
teria, either E. coli or something else. You mix the batches 
in the presence of calcium ions, because that precipitates 
the DNA plasmids on the surface of the bacteria. Where- 
upon the bacteria absorb the plasmids, becoming in effect 
new and unique hybrid organisms containing human 
genes. 

"It's important to emphasize," says Veronica Jordan, a 
project manager at Biogen, "that we're dealing with mil- 
lions of cells at a time. Some people have the impression 
that we literally use a scissors and tweezers under the 
microscope, taking bacteria apart one at a time." 

The last step—a difficult one—is to identify and isolate 
colonies of bacteria that contain the specific DNA sequence 
desired: the one that controls the production of interferon. 
The methods are intricate and ingenious, but too complex 
to describe here in detail. They rely on tagging the right 
bacteria with radioactivity and letting them signal their 
presence by exposing photographic film—a revealing pic- 
ture of a new kind of chimera. 

Now these tiny new interferon factories can be cultured 
in a fermenter, where they will produce as much interfer- 
on—or, in time, any other protein made by human cells—as 
the brave new world of bioengineering requires. 

Surrender to euphoria should, however, be resisted. "A 
misconception many people have," Biogen Vice-President 
Mark Skaletsky told me, "is that most of the products and 
processes being developed today in bioengineering are 
going to be turned over tomorrow to a commercial entity. 
They're not. Many are in the three-to-10-year range." 
Developments in plant genetics may take even longer [see 
"High-Tech Plants," this issue]. 

And some, such as the eagerly awaited gene therapy for 
victims of inborn metabolic disorders, may never happen. 
Although many experts believe treatment will be avail- 
able for humans within 10 years, they concede that right 
now there's no proof that the transplanted genes will work 
as anticipated. 

Finally, there are lingering reservations about where we 
are heading. Of bioengineering we need to ask, says Chan- 
cellor Robert Sinsheimer of the University of California, 
Santa Cruz: "Is it safe, is it wise, is it moral? ... No species 
has ever had an opportunity to design its own future. Cru- 
cial choices will be made, choices that we can hardly 
imagine, and the judgments to inform those choices are not 
to be found readily . . . We will need, and soon, a new 
ethos." 
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Plants with startling 
properties are beginning to 
emerge from the laboratory 


By ARTHUR FISHER 


At Lake Placid's W. Alton Jones Cell 
Science Center, swirling white vapors 
wreathe laboratory technicians as 
they pour liquid nitrogen at —196 
degrees C into Dewar flasks, insulated 
bottles that resemble oversized ther- 
mos bottles. Each bottle is 1% feet 
wide by 2'/ feet tall. Immersed direct- 
ly in the liquid nitrogen are 1,500 to 
2,000 glass ampuls. And in each frag- 
ile glass container are 10 equally frag- 
ile, tiny clumps of plant cells. The 
goal: to preserve plants with poten- 
tially priceless genetic heritages for as 
long as 40 years. ! 

At the heart of this research is the 
relatively new technique called tissue 
culture, which, along with recombi- 
nant DNA, has helped foment the rev- 
olution in bioengineering [see "De- 
signer Genes," this issue]. Tissue cul- 
ture is the growing of tiny aggregates 
of plant cells in a solution of salts, sug- 
ar, vitamins, and hormones. It’s possi- 
ble to regenerate whole plants from 


Plant biologist Eugene Sarreal, left, 
collects pollen as part of a project at 
International Plant Research Institute in 
San Carlos, Calif., to develop 
commercially useful potato seeds via 
genetic engineering. Potatoes are 
normally propagated by sowing whole 
or part plants. Below at left, single 
potato cells have been stripped of their 
walls by enzymes. These protoplasts are 
then ready to be fused with cells of 
other species. Below right, fusion of 
protoplasts of two different plant 
species has taken place. One is the 
common potato; the other is a mystery 
plant whose name cannot be revealed 


; because, according to IPRI, "the fusion 


is the basis of a patent application." 


these cultures (as commercial orchid 
growers are now doing) with the 
advantage that the grower has en- 
hanced control over each plant's ge- 
netic makeup. 

The combination of tissue culture 
and gene splicing has a potential so 
powerful for agriculture and plant sci- 
ence in general that it has spawned an 
industry as large or larger than that 
designed to transfer human genes to 
other life forms. One recent study 
projects a market for plant bioengi- 
neering that could reach 50 to 100 bil- 
lion dollars worldwide in 10 to 20 
years. 

According to Dr. John F. Fulkerson 
of the U.S. Department of Agricul- 
ture, "there is already a modest 
growth industry just in overviewing 
the advances in plant biotechnolo- 
gy. ... With the introduction of pri- 
vate capital, the field has taken on the 
characteristics of a cross between a 
gold rush and a professional athletic 
event, complete with secret maps, 
draft choices for scientists at colleges 
and universities, salted mines, claim 
jumping, and camp followers." 

Even so, Fulkerson says, the recent 
remarkable acceleration in plant sci- 
ence "has enormous implications for 
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A plant scientist at International Plant Research Institute, Dr. 
Arthur Nonomura, analyzes growths of cells in culture as part of a 
program to seek valuable chemicals from plants. 


the culture of plants for food, feed, 
fiber, energy conversion, industrial 
compounds, and medical processes.” 

Major improvements in these ar- 
eas—especially in food production— 
are essential if expanding world needs 
are to be met. 

“Selecting just the median projected 
range of population growth for the rest 
of this century,” says Fulkerson, “it is 
staggering to anticipate that in the 
next two decades we will need to feed 
not only the current 231 million of us 
in the U.S., but about 20 million 
more—and Latin America might have 
10 times that increase. But to hope for 
an increase of more than three percent 
in the world’s arable land is sheer 
nonsense.” 

In fact, according to the Interna- 
tional Union for the Conservation of 
Nature and Natural Resources 
(IUCN), by the year 2000 the world 
population will have increased by 
almost half, to just under six billion. 
But if current rates of land degrada- 
tion persist, by that time one-third of 
the world’s arable land will have been 
destroyed. 

How can bioengineering help? Us- 
ing gene-splicing techniques, biolo- 
gists could transfer to such food crops 
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as corn, wheat, and soybeans the 
genes that give some plants natural 
resistance to herbicides. Similarly, 
resistance to diseases caused by fungi, 
viruses, and the like could be trans- 
ferred, or even engineered, into plant 
genes. Or a plant strain with such 
valuable resistance could be selected 
and multiplied by using tissue-culture 
techniques. 

Other useful properties that could 
be transplanted or nurtured include 
the ability to withstand stressful tem- 
peratures and humidity levels; the 
ability to grow in salty environments 
(“If we could only teach corn what salt 
hay grass knows," says one plant 
physiologist wistfully); increased 
yield; production of more nutritious 
proteins; self-fertilization; resistance 
to insects... . And the new techniques 
could lead to previously impossible 
hybrids, such as a potato-tomato, with 
unique properties. Indeed, the "po- 

Continued 
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Corn raised in greenhouse at Pfizer Inc.'s Groton, Conn., labs aids 
in study of seed genetics. Special techniques permit new genetic 
variations, with eventual goal of improved disease resistance. 
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mato" has already been created in 
Germany. 

The success of any one of these 
efforts could profoundly improve food 
and other crop yields. In 1970, for 
example, an epidemic of southern 
corn-leaf blight destroyed at least 15 
percent of this nation's corn crop, with 
damage estimated at $500 million to 
$1 billion. Today, plant scientists use 
tissue culture to develop corn that is 
resistant to the blight. 

Here is a brief sampling of other 
current research in plant genetics: 

€ Biologists in Belgium and West 
Germany have transplanted human 
genes for interferon into plant cells, 
and a University of Wisconsin re- 
searcher has transplanted a function- 
ing bean gene that controls protein 
manufacture into the egg cells of a 
toad—both experiments designed to 
help biologists better understand ge- 
netic processes in plants. 

€ The Campbell Soup Company 
has launched a $50 million program to 
bioengineer a greater tomato for its 
famous soup. 

€ At the International Plant Re- 
search Institute in San Carlos, Calif., 
scientists strip plant cells of their 
walls, converting them into proto- 
plasts. These can be fused with other 
plant protoplasts, and even some ani- 
mal cells, to form previously impossi- 
ble hybrids (see photos). One apparent 
goal of such still highly speculative 
research is semi-facetiously dubbed 
the “meatato.” 

® Timothy Hall, John Kemp, and 
colleagues at the University of Wis- 
consin, working under the aegis of the 
USDA, have transplanted a seed pro- 
tein gene from a French bean into sun- 
flower cells, a possible forerunner of 
major crop improvements. Even 
though the "sunbean" cells have not 
yet regenerated a complete plant, the 
experiment has been hailed as a major 
breakthrough in plant recombinant 
DNA, analogous to the early gene- 
splicing successes of Boyer and Cohen. 
Agriculture Secretary John R. Block 
announced that it was "the first step 
toward the day when scientists will be 
able to increase the nutritive value of 
plants... and make them capable of 
fixing nitrogen from the air." 

Of all the tantalizing prospects held 
out by plant bioengineering, nitrogen 
fixing may turn out to be the most 
valuable. I visited one expert in this 
field, Prof. Frederick Ausubel, in his 
Harvard laboratory to learn why. 
Here's what he told me: 

Nitrogen is an essential nutrient for 
all living things. It is an ingredient of 
the most basic organic molecules for 
life: amino acids and nucieic acids, 
which are the building blocks of pro- 
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teins and DNA, respectively. Al- 
though it constitutes an abundant 80 
percent of the atmosphere, in this gas- 
eous form it is almost totally inert. It 
therefore cannot be used by plants and 
animals, which need nitrogen in the 
form of ammonia, or nitrate, or as part 
of an already existing organic mole- 
cule. So the nitrogen atoms in the air 
must be converted, or “fixed,” into 
usable form by particular species of 
soil bacteria (and also by some blue- 
green algae). Some of these bacteria 
live freely in the soil; others form a 
mutually beneficial, or symbiotic, re- 
lationship with a host green plant. 
The symbiotic bacteria provide nitro- 
gen for the plant, which in turn fur- 
nishes a cozy home and guaranteed 
food supply for the bacteria. 

There is one serious flaw in this 
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idyllic picture. The agriculturally im- 
portant crops that obtain nitrogen 
symbiotically include the legumes 
(peas, beans, clover, alfalfa, etc.) but 
not the world's major cereal crops, 
such as wheat, rice, and corn, or the 
world's major forage crops—the 
grasses. These crops depend on ammo- 
nia and nitrates in the soil—both rap- 
idly depleted when food crops are 
intensively cultivated—or on the ap- 
plication of chemically manufactured 
ammonia fertilizer. Ammonia fertiliz- 
er is both costly and energy intensive, 
now consuming the equivalent of 
more than two million barrels of oil a 
day worldwide. 

"But," says Dr. Ausubel, "we'll need 
four times that much nitrogen fertiliz- 
er by the end of the century just to 
ward off mass starvation. The fertiliz- 
er is generally produced from meth- 
ane, which is used both for energy and 
as a source of hydrogen atoms that are 
used to reduce nitrogen to ammonia. 
It's not clear how long our supply of 
methane will last, or how expensive it 
will be. It is very clear, though, that 
giving major food crops the ability to 
fix their own nitrogen, so they don't 
require any fertilizer, would have a 
tremendous positive impact on world 
nutrition. It would be one of the major 
technological achievements of the 
century." 

Dr. Ausubel believes the most real- 
istic approach is to transplant the bac- 
terial genes that control nitrogen fix- 


ation directly to the plant. He and his 
colleagues at Harvard's department of 
biology have been studying a packet of 
17 nitrogen-fixing genes in the soil 
bacterium Klebsiella pneumoniae. Us- 
ing recombinant-DNA techniques, 
these genes could be incorporated in 
the plasmid [see "Designer Genes"] of 
another bacterium—Agrobacterium— 
with a very useful property. It has 
been called "nature's genetic engi- 
neer" because it readily injects plant 
cells with its own genetic material, 
producing the tumors called crown 
galls. 

It was just such a bit of recombinant 
DNA that was used in the sunbean 
experiment. Theoretically, Agrobac- 
terium could be used to introduce into 
plant cells genes for a number of desir- 
able properties, including ones that 
would increase the protein value of 
cereals. Most cereals are deficient in 
one or more of the amino acids that are 
essential if the body is to build com- 
plete proteins. (That is why vegetari- 
ans need to eat such combinations as 
rice and beans if they are to obtain the 
complete proteins they would other- 
wise obtain from meat.) Corn, for 
example, is very deficient in the ami- 
no acid lysine. 

“Theoretically,” says Dr. Ausubel, 
“we could add a few of the right kinds 
of genes to cereals to achieve a more 
balanced amino acid composition, one 
that mimicked an animal protein. 

“I think that’s definitely coming; in 
countries where meat is in short sup- 
ply, you could have a completely bal- 
anced diet simply by eating cereal 
grains. Now think of the effect on 
world agriculture and nutrition if you 
developed a cereal that was a perfect 
protein and did not require any nitro- 
gen fertilizer. That would be some- . 
thing!” 

There are, of course, many obstacles 
along the way, and it will take time to 
overcome them. (For one thing, Agro- 
bacterium does not infect cereal 
plants, although it might be induced 
to infect cereal protoplasts.) Dr. Ausu- 
bel believes a reasonable timetable 
would have plants with man-given 
nitrogen-fixing ability growing in 
fields within 15 years, “if there are no 
serious technical obstacles.” 

Why so long, compared with, for 
example, getting bacteria to make 
interferon? 

“A tremendous amount has been 
learned about how to cause bacteria to 
produce mammalian hormones, and a 
tremendous amount has been learned 
about gene structure,” says Dr. James 
Bonner of Caltech. “The genetic engi- 
neering of plants, on the other hand, is 
just beginning. It holds enormous 
promise for the future.” B 


Ihe revolution in 


ELECTRONIC: 


P ostendi have been the key to the dizzying pace of change 
in electronics over the last 30 years. Bulky transistors of the 1950's, 
for example, were compressed onto tiny silicon integrated circuits 
(IC's) during the following two decades. Now, very-large-scale- 
integration chips may carry the equivalent of 500,000 transistors. The 
application of this solid-state technology has spurred a revolution in 
electronics— wristwatch-calculators, computerized cars, pocket-size 
language translators that talk, super-fast scientific computers, and 
color TV images from Saturn, as a sampling. 

Yet, futurists say, you haven't seen anything yet. They believe 
two evolving areas of technology will have a profound impact on 
human activity by the year 2000. One is the continued shrinkage of 
IC elements to create denser, faster, and more powerful microcir- 
cuits. Second is an expanding network of broad-band communica- 
tion channels—hair-thin glass fibers carrying signals as bursts of 
light, for example— with the capacity to carry torrents of data in the 
information era. 

These super-dense niicrocircuits, combined with artificial-intelli- 
gence programs, will produce a new family of "genius" computers 
capable of humanlike conversations. Forerunners of such "friendly" 
computers are already in use [see "Smart Computers," this 
issue]. The high-capacity communications links will enable comput- 
ers to talk between themselves at mind-boggling speeds to provide 
exciting new telecommunication services. 

How far can the microelectronic circuit shrink? For the past two 
decades the number of circuit functions on digital IC's has doubled 
every two years. By the 21st century, IC chips or wafers with 
100 million or a billion elements are predicted. As density increases, 
distances between circuit elements decrease, so speed improves. 

IC materials, such as gallium arsenide, and such superconducting 
devices as Josephson junctions speed up performance and 

reduce power demand still more. And an emerging technology uses 
light waves in optical circuits instead of electrons [see "Photonics," 
this issue]. Still more remarkable devices are predicted as genetic- 
engineering technology [this issue] is used to create electronic 
circuits. Biological computers may be grown in coming years 

with a three-dimensional circuit density one billion times that of 
today's IC's. 

Dense, super-fast microcircuits with a billion elements strain the 
imagination of designers today. But experts believe advanced 
artificial-intelligence programs within such circuits will create new 
generations of computers with humanlike capabilities. Computer mod- 
els in the next 18 years will make inferences and judgments. Also, 
before the 21st century the complex task of teaching computers to 
understand human speech will be solved. With a huge data base in 
its memory, an "expert" portable computer will be able to converse 
with you and provide the "judgment" of a professional panel in a 
given field. If your battery-powered expert reasons it doesn't have 
enough data for an accurate decision, it will be able to ask other 
computer experts for help. 

The following two articles explore the technical pathways that 
will lead to a new world of electronics, one in which forgiving 
computers and optical communications networks will be taken almost 
for granted.—John Free 
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Circuits forlight v 
herald a revolution 
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light waves 
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Light streaks through a thin substrate, the building block for integrated-optic circuits, on experimental device at Battelle labs. 


Tiny optical switches, encoders, 
beam deflectors, and filters—they'll 
soon handle your phone calls 


By JOHN FREE 


A spider web of optical fibers is beginning to link cities 
throughout the world. It's part of a high-capacity 
communications network | PS, May '80] that uses hair-thin 
glass fibers carrying photons—light—instead of electrons 
In copper wire. 

International Telephone & Telegraph scientist Charles 
Kao, who pioneered optical-fiber communications, believes 
that by the early 21st century this network will carry infor- 
mation at a thousand times the rate of svstems now in use. 
"It will extend our visual and thought processes, stretching 
our eyes and brains on giant tentacles to reach every corner 
of the Earth and beyond," Kao writes. 

But this dramatic new form of communication—sending 
messages through fibers as bursts of light—has develop- 
ment problems: Today's optical-fiber hardware, linking 
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telephone, video, and computer systems, combines conven- 
tional electronic devices with discrete electro-optical com- 
ponents—things such as light-emitting diodes and photo- 
transistors that generate and detect fiber-optic signals. 

Such a mixture creates difficulties. Signals must be con- 
verted back and forth from electronic to light-wave (pho- 
tonic) form. Traveling as light pulses, your telephone calls 
or computer-data transmissions are immune to electrical 
interference, but they can be distorted when traveling as 
electronic signals in metal wires. Also, compared with 
thread-like optical fibers, electro-optical parts are bulky. 
That means alignment and vibration problems between 
the nearly invisible fibers and, say, LED's. 

But now, just emerging from laboratories, are remark- 
able new types of photonic or integrated-optic circuits that 
solve these problems. Photonic circuits may combine elec- 
tronic and optical functions on single compact chips. 
They're comparable to ordinary microelectronic circuits 
that shrink transistors and other components onto silicon 
chips. In the new optical circuits, light sources and the 
elements for encoding, switching, amplifying, detecting, 
and manipulating light-wave signals in other ways are 
formed on miniature substrates. 
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Work to develop integrated-optic or photonic circuits 
began over 10 years ago as optical fibers showed promise 
for telecommunications. At Bell Laboratories, the research 
arm of American Telephone & Telegraph, a great variety of 
photonic circuits have been created. A few may see service 
in the telephone network within a year or so. But Stewart 
Miller, director of Bell’s guided-wave research laboratory, 
told me it will be the mid-to-late 1980’s before most are 
ready for use. Photonic circuits are also being used by the 
military for processing radar signals, and some research- 
ers are beginning to apply the devices to computer logic 
and memory circuits. 


Hybrids and monolithics 


The technology used to produce photonic circuits is strik- 
ingly similar to that used to make ordinary microelectronic 
chips: Masks carrying the desired circuit pattern are posi- 
tioned over a substrate material. Light or other radiation 
beamed through the mask exposes a light-sensitive resist 
material on the substrate. Then chemicals or ionized gases 
etch away exposed resist, leaving a circuit pattern. If nec- 
essary, additional layers of material and patterns can be 
added to complete the circuit. 

There’s another parallel between microelectronic and 
photonic circuits: Both have evolved from hybrid devices to 
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so-called monolithic forms, shrinking amazingly in the 
process. An early hybrid photonic circuit might be 0.3 inch 
on a side. It's called a hybrid because the circuit is formed 
with various materials (see diagram, next page) on a single 
substrate. By contrast, a monolithic circuit performing the 
same functions may be integrated onto a chip 0.02 inch per 
side made from a single material. 

Although the photonic circuit manipulates light waves 
and microelectronic chips operate on electric charges, the 
technologies may overlap. A photonic device, for example, 
can have semiconductor lasers, phototransistors, and other 
solid-state circuits on a chip with numerous optical (light 
wave) circuits. 

Integrated-optical circuits are perfect for lasers, the 
starting point in a high-capacity communication system. A 
semiconductor laser is fabricated as a microscopic rectan- 
gular waveguide in a thin-film substrate such as gallium 
arsenide. (A waveguide in a substrate corresponds to an 
optical fiber—it confines light waves to a narrow channel.) 
Layers of other semiconductor alloys enclose the wave- 
guide. When current is applied, some three milliwatts of 
light—more intense than light at the sun’s surface—is 
produced at a precise wavelength. This laser beam can be 
modulated (switched on and off) at very high frequen- 
cies. 

Lasers suitable for many communication channels can 
be formed on a chip just as easily as a single device. Bell 
Labs put 18 lasers side by side on a research device. The 
array was just 270 microns (millionths of a meter) wide, 
about one-quarter the diameter of a pinhead. Such a row of 
lasers makes it simple to switch in a spare if one gives out. 
An optical structure, such as a Bragg reflector (a corruga- 
tion on the substrate, see diagram), can be combined with 
lasers to maintain precise wavelengths. Japanese 
researchers used this technique with a six-laser circuit to 

Continued 


Integrated photonic circuit (left) was cut from larger wafer con- 
taining hundreds of 0.05-inch-square chips. The device has a 
photodiode and transistor amplifier that converts 1.3-micron 
light signals from optical fibers into electronic signals. The more 
complex circuit below—the 0.5-inch-long bar at the center of the 
device—contains nine switches, filters, and modulators for an 
optical-fiber system. Both prototype integrated-optical circuits 
were developed at Bell Labs for eventual communication use. 
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Photonics: circuits on a crystal film 


cise light wavelengths pem m 
Still another laser-light source: pin- 
head-size semiconductor chips, or or- . - 
dinary solid-state lasers, built into the 
substrate. 

After the laser beam is generated, it 
passes through waveguides and a  . 
prism to a magneto-optic switch (2). - 
This thin-film disc is made of a sub- 
stance such as iron garnet. An electri- 
cal signal applied to its el e c 
changes the polarization of light pase- 
ing through the disc. The signal might: 
be a stream of digital pulses, for exam- 
ple. 

In the detail of the magneto-optic 
switch, prisms couple light into and: 
from the switching device to illustrate. 
another principle. The output prism is 
made of a birefringent material—it 
bends light depending on how the light 
is polarized. So depending on how the 
signal is polarized and encoded, two 
separate beams of light can emerge 
from the prism. 

On the larger (main) chip, another 
device called an electro-optic light- 
beam deflector (3) performs this ei- 
ther-or switching, too. An electric field 


| — Light-wave circuits integrated on a 


chip smaller than a postage stamp can 
replace bulky discrete components. 
. Signals, such as a telephone commu- 
nication, may be processed through 
the chip entirely as light (photons), 
— whereas separate optical components 
require repeated conversions between 
electronic and light-wave signals. 

Optical devices on the chip illustrat- 
ed above are formed on an ultra-thin 
substrate. Circuit elements include a 
light source (1), a signal-encoding 
switch (2), a light-beam deflector (3), 
and an optical filter (4). After process- 
ing by these optical devices, the signal 
passes into an optical fiber (at right on 
chip) for transmission to a distant 
point. 

Two ways of generating a laser-light 


beam are shown. On the main chip is a 
light source (rectangle) and two optical 
prisms. Light from the source travels 
through waveguides in the substrate 
and circulates in a closed loop through 
the prisms. The light excites more and 
more atoms to emit light until the 
beam has enough energy to penetrate 
a prism face. 

This lasing action can also be pro- 
duced with a Bragg reflector (1). Hun- 
dreds of permanent ripples are formed 
on the substrate. Light from a source 
with a wavelength twice the distance 
between these ripples is reflected in 
the opposite direction as it passes 
through the corrugated surface. Light 
may be reflected back and forth 
between sets of substrate ripples, 
while the Bragg device rejects impre- 


between the deflector electrodes 
changes the refractive index of the 
device. A signal on the electrode, then, 
might direct the encoded beam into a 
prism (for monitoring) or into another 
device. 

An output filter (4) is another electro- 
optic device, with electrodes like inter-. 
locked fingers on its surface. A signal 
changes the electric field under the 
electrodes, passing part of the polar- 
ized beam. Several electrodes (detail) 
can be used to separate different wave- 
lengths of light with different mes- 
sages multiplexed together. 

This relatively bulky substrate, 
called a hybrid circuit, shows princi- 
ples involved in photonics. Much 
smaller monolithic circuits can per- 
form the same functions. 


generate six preselected wavelengths. Since optical fibers 
can carry many encoded "colors" or wavelengths of light 
simultaneously, photonic circuits such as this enormously 
boost the capacity of each fiber. 

Although lasers can be directly modulated with signals, 
several photonic devices exist to encode a beam of light 
after it's generated. Electrodes on such electro-optic 
materials as lithium niobate, for example, can be used to 
alter its refractive index and vary light wavelengths pass- 
ing through it. Later these variations can be detected to 
decode the light waves. This same material and technique 
can also deflect a beam into various transmission paths— 
different optical fibers, for example. 

What was once accomplished with relays in telephone 
networks may be performed by microscopic switching 
matrices on gallium arsenide chips in future systems. In 
one such switching matrix developed at Bell Labs, wave- 
guides are fabricated so they parallel each other like a 
minute pair of railroad tracks. A voltage change on an 
electrode across these waveguides can cause light to "jump 
the track," or switch from one light channel to the oth- 
er. 

In many labs, research is focusing on photonic circuits 
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that can handle long wavelengths (two to 20 microns) 
instead of the shorter light wavelengths now used in some 
optical-fiber systems. Longer wavelengths are attenuated 
less by fibers; fewer repeaters are needed to detect weak- 
ened signals, boost, and retransmit them. Advanced fiber 
systems will use these wavelengths in single mode, with 
optical fibers so narrow that only a single ray of light 
passes through them. This permits much higher modulat- 
ing frequencies (able to carry more information) because 
other light is not present to distort signals. Current multi- 
mode systems use thicker fibers and sources that transmit 
many mutually interfering light rays. 

Photonics is rapidly expanding into non-telephone areas, 
too: Classified military devices have been built by West- 
inghouse for identifying radar frequencies. Such devices 
depend on the interaction of various signals and light 
waves on a photonic substrate. Also, experimental optical 
devices have been developed that perform the logic func- 
tions of computers. These optical logic devices may even- 
tually evolve into computers that can operate at light 
speeds. The promise of approaching this ultimate rate of 
manipulating information is accelerating the race in inte- 
grated optics. 


smart . 
compulers 


-Now they speak our language 


Friendly, forgiving. New 
programs make almost 
anyone a computer whiz 


By ED EDELSON 
DRAWING BY ROY DOTY 


Nervous? Me? In front of just any com- 
puter I wriggle a bit when asked to 
make it do something meaningful. 
But this time, in front of a new smart 
computer, I’m confident. 

“When did Fred join us?” I typed on 
the keyboard, asking the hulk to 
search its electronic files for a specific 
piece of data. The response on the CRT 
display: 

1. WHEN DID SOMEONE JOIN THE COM- 
PANY? 

2. WHEN DID X JOIN THE HUMAN 
RACE? 

3. WHEN DID X JOIN THE HOMO SAPI- 
ENS? 

I had to be more specific, so I typed 
"9"—and got Fred’s birthday. 

Who's Fred? He's really just a ficti- 
tious name stored in a demonstration 
computer program. But what makes 
him so important is that I could get his 
data without knowing any formal 
computer language. My question was 
in plain English; my answer came 
back in the same understandable 
way. 

Anyone who has struggled with 
BASIC or any other computer lan- 
guage knows just how revolutionary 
this plain-talk computing can be, Sud- 
denly, the computer isn’t something to 
be approached warily and only after 
special training; it’s a helpful compan- 
ion you can chat with almost conver- 
sationally. 

The people who have developed 
these “user-friendly” natural-lan- 

Continued 
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guage programs think the future 
belongs to them. To find out just what 
that future may be like, I had two 
hands-on demonstrations of plain- 
English computing—one in Albuquer- 
que, N.M.; the other in Waltham, 
Mass., just outside Boston. The two 
systems are as far apart philosophical- 
ly as they are geographically. 


Left and right brain 


The Waltham company, Artificial 
Intelligence Corporation, has a pro- 
gram called Intellect. It makes a rig- 
orous analysis of every sentence you 
enter to understand its meaning. 

The Albuquerque company, Excali- 
bur Technologies Corporation, has 
Savvy. It works by transforming your 
statements into three-dimensional 
patterns and comparing them with 
those representing previous state- 
ments. Savvy doesn't really under- 
stand what you're saying—in a sense, 
it intuits the answer. 

The difference between the way 
these programs "think" is similar to 
the way our own brains work—the 
left-brain/right-brain theory. Nobel 
prize winner Roger Sperry found that 
the two halves of our brain have dis- 
tinctly different ways of operating. 
The left brain processes information 
through analysis and logic; cold, 
mathematical reasoning prevails. The 
right side, however, finds an answer 
by using creativity, intuition, and 
imagination. 

It was this left-brain/right-brain 
theory that gave James Dowe III the 
idea for Savvy in 1979, when he was 
associate director of the University of 
New Mexico computing center. 

A friend sent him a copy of a book 
called The Origin of Consciousness in 
the Breakdown of the Bicameral Mind, 
by Julian Jaynes, a Princeton psychol- 
ogist. It was Dowe's first exposure to 
the left-brain/right-brain difference, 
and that, he says, "got me to think 
that the conventional way of having 
computers understand plain language 
by rigorous analysis ['computational 
linguistics, to use the formal term] 
wasn't good enough." 

The result was Savvy, from Excali- 
bur Technologies—a company tucked 
away in a shopping center near Albu- 
querque's Old Town. Its sneakers- 
and-jeans atmosphere makes it seem 
more like a research lab than an 
office. 

As the youthful-looking, 39-year- 
old Dowe explains, Savvy takes the 
intuitive approach. It assigns a 
weighting factor—a number—to each 
letter as it is typed. The letter “A” may 
be a “1,” for example, a “B” equal to 
"2," and so on. As the letters are 
entered, a sort of bar graph is pro- 
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duced—words in a sentence create a 
pattern. The pattern becomes a math- 
ematical representation of the sen- 
tence. Being a city boy, I compared the 
pattern to the New York skyline. 
Dowe, acountry boy at heart, callsita 
“terrain.” 

“Given this terrain, how does it 
compare with past terrains?” said 
Dowe. “Now it’s a problem of match- 
ing terrains, not analyzing words. If 
Savvy has seen the terrain before, it 
will solve the problem exactly. If not, 
it will give the closest fit.” 

The idea of using pattern analysis to 
understand ordinary language has 
been around for years. “What you do is 
create a conceptual mathematical 
space, says Gary Hendrix of the 
Machine Intelligence Corporation in 
Palo Alto, Calif. “Then you try to 
locate the meanings of sentences by 
locating features on this space. Things 
are related in meaning if they are 
close in these dimensions.” 

But most people in the field have 
dropped the idea because, they claim, 
they simply couldn't fit enough pat- 
terns into a computers memory to 
make the method useful. Dowe, how- 
ever, says that Savvy has a way of 
packing more patterns into a relative- 
ly small amount of computer memory, 
andit has a fast way of matching them 
with the incoming patterns. How? 
"We prefer to keep that a trade 
secret," Dowe said curtly. 

To show some of what Savvy can do, 
Dowe sat me down at a computer ter- 
minal. Its memory contained simulat- 
ed payroll information for a small 
company with nine workers. It wasn't 
a highly realistic demonstration, for a 
couple of reasons. First, the Savvy pro- 
gram was on a disc, which meant that 
it worked rather slowly. The machine 
would stop and "think" for 10 or 15 
seconds after I typed a question. Sec- 
ond, I was encouraged to word my 
questions in a way that would fool the 
program—to show how it handles 
unusual requests. 

My first try—getting Fred’s birth 
date—was successful, but I also got 
some idea of the chinks in Savvy’s 
armor. When I typed in, "What will we 
pay out to workers next month?" the 
answer was, GOSH, I DON'T KNOW THIS 
EMPLOYEE. When I typed in "How mny 
people are on the payroll?" I was told 
to leave the typo uncorrected as a test. 
Savvy gave four possibilities, none of 
which applied precisely. 

"That sort of problem is potentially 
manageable," says Howard Morgan, a 
professor of decisions sciences at the 
University of Pennsylvania, who has 
been keeping tabs on Savvy. But it 
demonstrates an essential weakness 
in pattern analysis. 


"The major question is how much 
basic dictionary can they build in 
about applications so the kind of fail- 
ure you experienced can be handled," 
Morgan said. “If ‘workers’ had been 
entered as one of the concepts before, 
the system would have understood." 

The problem is how far you can get 
with a system that works on the com- 
puter equivalent of intuition, said 
Morgan. "They're taking a shortcut, 
and the shortcut is getting them a 
very useful level of performance. But 
they admit their system doesn't have 
any deep-level understanding. 
They're saying it can be useful with- 
out any understanding." 

Still, knowing Savvy's limitations, 
Morgan was impressed enough to buy 
a few hundred shares of Excalibur 
stock after seeing a demonstration. 
And after its experts looked over Sav- 
vy for months, the Microdata Corpora- 
tion, McDonnell Douglas's computer 
subsidiary, agreed last December to 
buy one million shares of Excalibur 
stock, pumping as much as $6 million 
into the company. 

One reason for the enthusiasm is 
another Savvy capability that Dowe 
demonstrated. "Tell it what you want 
to do," he said, "and it will write the 
programs for you." As I watched, 
Dowe instructed Savvy to set up a file 
on customers of a mythical corpora- 
tion—names, addresses, and so on. 
Savvy, acting on its own, then pro- 
duced a series of programs for han- 
dling the customer data. It even dis- 
played the programs so you could 
make detailed changes in them. 

If you believe Dowe, Savvy is going 
to put most computer programmers 
out of business. In years to come, any- 
one will be able to sit down at a com- 
puter and have programs written to 
order by Savvy, with no technical 
expertise needed. 

Harrison Miller, a farmer-entrepre- 
neur who works out of the unlikely 
locality of Waterproof, La., believes it. 
He set up American Business Com- 
puters to market Savvy. (Savvy will 
be available soon on a plug-in circuit 
board for the Apple II computer. Price: 
about $1,000.) "It's not just a pipe 
dream. I’m totally committed to the 
prospect that anyone can learn pro- 
gramming on a mail-order basis. I've 
never had a lesson in computer lan- 
guage in my life, and | can take Savvy 
and do anything I can think through. 
Its an equalizer. It makes me the 
equal of anyone with a degree in com- 
puter sciences." 


Another view 


If you fly north and east to Massa- 
chusetts, you'll find a colder climate 
about Savvy. "It's an interesting toy, 


an adult game,” says Jerrold M. Die- 
senroth, sales director for Artificial 
Intelligence. "They have in no way 
attacked the root problem. They've 
taken a limited technique and come 
up with a partial solution." 

Far from a shopping-center store- 
front, Artificial Intelligence is in one 
of the newly sprouted office buildings 
just off Route 128. Here, three-piece 
suits set the all-business-like tone. 
Makers of Intellect, they have taken 
the analytical approach to the left- 
brain/right-brain theory. 

Larry Harris started with the 
thought that a program has to have 
full understanding of what it's told in 
order to be useful. "Take something as 
simple as the word ‘and,’ " Harris said. 
"It has surprisingly ambiguous mean- 
ings. 

"If you're doing a data-base query 
and you ask for the names of all 
employees who are married and live in 
New York, you’re asking for things 
that are members of two sets. That’s a 
search intersection. If you ask for data 
on the men’s department and the 
women’s department, you're asking 
for a union of two sets. If you ask for 
the names of employees who make 
between $20,000 and $30,000, you're 
asking for a range selection. That's 
three different meanings for the word 
'and.' " He adds, "The intelligence of a 
pattern-recognition system ends as 
soon as it says, ‘I recognize the word 
"and." 5 33 

Harris began developing Intellect 
in the 1970's, when he was still in his 
20's. (He's 34 now.) He took his degree 
at Cornell in artificial intelligence— 
the science of getting machines to do 
thinking tasks—and went on to the 
computer-sciences department at 
Dartmouth. There he worked on natu- 
ral-language understanding— getting 
computers to comprehend ordinary 
English—and data-base query, ex- 
tracting information from the data 
stored in a computer's memory. 

It was natural to apply one subject 
to the other and develop a natural- 
language program that would allow 
people to get information from a data 
base. It wasn't a new idea; plenty of 
computer companies saw there was 
money to be made from a program 
that gave executives simple, instant 
access to computerized information. 
But the way Harris went about mak- 
ing the idea work was unique. 

The basic principle of his approach 
is simple. When a question is typed 
into a terminal, the program first 
looks up the meanings of the words. If 
the question is "How many workers 
are on the payroll?" for example, the 
program looks up the meaning of 
"workers" and "payroll" in an elec- 


tronic dictionary. Then it parses the 
sentence, analyzing it grammatically: 
“Are” is a verb, “workers” and “pay- 
roll” are nouns, and so on. When it 
understands the question, it gets the 
answer from the data base. 

Put that way, it sounds simple. But 
Intellect works only because it con- 
tains an enormous amount of informa- 
tion—information about the meaning 
of specific words, information about 
English grammar, information about 
the ways in which people can bend or 
break grammatical rules, information 
about colloquialisms and slang. Think 
back to the school days when your 
English teacher made you take a sen- 
tence apart, listing every word by part 
of speech and function, and you'll have 
a good idea of what Intellect does. It 
uses the accumulated body of knowl- 
edge about the English language to 


6G Instead of typing 
a command, you'll 
just speak it 
and the computer 
will understand 99 


grasp exactly what it's being told. 

Most efforts to make such a system 
work have failed because natural lan- 
guage isn't as simple as it seems. The 
human brain can sort out meanings 
that baffle a computer program. To 
take a simple example, "How many 
cars are green?" asks for a color, while 
"How many cars are Fords?” asks for a 
manufacturer. A basic problem in 
developing a program is to devise an 
electronic dictionary that would in- 
clude all the meanings of all the words 
that the program would encounter. 
Such dictionaries tend to be so big and 
cumbersome that the program has 
only limited value. 

Harris's solution was to organize 
the data into categories. The category 
in which a word is listed provides 
many of the definitions (replacing the 
need for every word to have its own 
specific definition). "Green" is listed 
in the data base under colors, for 
example, while "Ford" is listed under 
auto manufacturers. By devising a 
way for the program to extract such 
information from the data base, based 
on its category, Harris kept the dictio- 
nary to a manageable size. 

It wasn't as simple as it sounds, of 
course. "We spent five years and $10 
million writing this program," Jerrold 
Diesenroth said. The details are care- 
fully guarded proprietary secrets. 

There's an air of sleek prosperity in 
the offices of Artificial Intelligence. 


Diesenroth happily ticked off the 
names of Intellect users: Chase Man- 
hattan Bank, Ford, Boeing, Xerox, Du 
Pont, and more. They're paying from 
$40,000 to over $60,000 to have the 
use of Intellect. 

When I had my demonstration, I 
could see why. Intellect easily an- 
swered such questions as "How many 
women in the Western region were 
over quota last year?'—and from a 
data base that included hundreds of 
names and lots of other information. It 
can also go on to answer casually 
worded follow-up questions: "Where 
do they live?" or "How long have they 
been with the company?" Ask Intel- 
lect, "Give me a bar graph showing 
actual sales by division and our esti- 
mates," and it will do so in seconds. 

This sophisticated, expensive ap- - 
proach seems a far cry from the world 
of personal computers that Savvy 
hopes to conquer. At the moment, 
Intellect can be run only on main- 
frame computers, the giants that are 
used by very large enterprises, and it's 
expensive. But Harris and Diesenroth 
say it's just a matter of time before 
Intellect is available for smaller busi- 
nesses and then for the personal-com- 
puter market. "We're negotiating 
right now with manufacturers who 
make minis," Harris said, referring to 
the office-sized computers that are 
becoming commonplace in small busi- 
nesses. 

How long before Intellect is avail- 
able for microcomputers, the kind you 
can take home with you? "A fairly 
long time," Harris said. How long? A 
thoughtful look came over him, and I 
expected to hear something about the 
year 2000. "Maybe three to five 
years," he said finally. 


And in the future 


About the only thing that Dowe and 
Harris agree upon is that voice-pat- 
tern recognition will someday provide 
the next major step in computer com- 
munication: Instead of typing a com- 
mand, you'll just speak it and the com- 
puter will understand. Speech recog- 
nition is one of the toughest chal- 
lenges for a computer program—given 
the variety of accents, grammatical 
mistakes, and general sloppiness of 
any "human" language. What we say 
and how we say it may defy logical 
analysis, but it can yield to pattern- 
recognition techniques. Harris sees a 
voice-recognition system as the front 
end of a rigorously analytical natural- 
language computer program such as 
Intellect. Dowe sees it as a logical 
extension of a pattern-recognition 
program such as Savvy. Neither of 
them doubts that the natural-lan- 
guage revolution is happening. GU) 
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Smaller. Fewer rooms. Energy conserving. Water con- 
serving. Power generating. Furnaceless. Clustered. 
Modular. 

These are some of the attributes experts see for the 
typical American home of the year 2000. The tradi- 
tional American house-and-yard has already become 
too expensive for most young house buyers, with a 
consequent shift to smaller, clustered dwellings (de- 
velopers call them "town houses") and cooperative or 
condominium ownership. At the same time, smaller 
families, frequently childless, require fewer rooms— 
which are becoming increasingly multi-functional. 
The living-dining-family-room-den, already here, 
could become the standard in 2000. The clustered 
house, heavily insulated, and by its nature energy 
conserving, will draw its heat largely from the sun 
with backup heating depending on region: radiant 
electric panels in some cases, auxiliary stoves, per- 
haps, in others. Computerized electronic devices will 
receive mail, protect the house, and monitor its func- 
tioning. As water gets more expensive, gray-water 
recycling systems will become more common; cer- 
tainly, low-flush toilets and miserly shower heads will 
become standard. More houses will nestle into the 
earth, or go totally underground, to take advantage of 


Mother Earth's even temperature. Houses will be 
adapted to climate and region—no longer the same 
ranch house in California and Minnesota. Building 
materials? Perhaps a new: structural insulating mate- 
rial. More wood, suggests Dennis J. Hardman of APA 
(American Plywood Assn.): It's renewable; it's ver- 
satile; it uses comparatively little energy to produce. 
Construction systems will be modularized, predicts 
John R. Hagely of the Battelle Columbus Labs: Heat- 
ing, cooling, plumbing, and electrical systems will be 
plugged together. Toward modularization, a core in- 
ventory of 15 or 20 panel configurations would offer a 
builder almost unlimited flexibility, APA suggests. In- 
sulating materials of tomorrow? Infinite possibilities. 
The same with glazing materials: foamed, insulating 
glass; electrochromic glass that would act as a chemi- 
cal shutter, blocking light and radiant heat as desired; 
unbreakable, non-deteriorating plastics. Certainly, 
low-emissivity glazings will be common. 

Passive heating and cooling systems will be stan- 
dard, with heat-storage systems that—most likely— 
use phase-change materials (liquefying when heated) 
for maximum efficiency. And in the tight house of 
tomorrow air-to-air heat exchangers will both venti- 
late and provide make-up air—Everett H. Ortner 
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PS cluster house, part of town-house group, is set into earth, with entrances at 
two levels. It is passively heated and cooled. Its sunspace (solar greenhouse) 
glazing is a chemical-shutter system that bars or admits sun based on tem- 
perature. Thermostats control intake louvers and fans and direct flow of air. In 
winter, with daytime sun, heated air in the sunspace flows up and into the 
house. When the house is warm, the air is redirected around the living 
quarters, through a panel-duct system, to heat-storing cylinders containing 
phase-change materials in an under-floor wood-foundation plenum. At the 
same time, phase-change materials in sun-facing wall also store heat, releas- 
ing it when the sun is down. At night, circulation is internal, with plenum bank 
giving up heat. In summer, earth-cooled plenum cools house. (For extra 
cooling, a community ACES system might use a giant winter-frozen ice block.) 
Kitchen has induction cook top, computer-controlled microwave oven, below- 
counter refrigerator and freezer, home-monitor. computer screen, elec- 
troluminescent lighted walls above counters. Den area has wall-filling flat TV 
screen, central electronic home-monitoring controls and screen, and voice- 
command family computer. 


KUDE 


Simple two-bedroom house has kitchen, built-in sprinkler and smoke-detection sys- Modular paneling for interior surfaces con- 
half bath, multi-use living-dining-room-den tems. Total space: 1,020 sq. ft. Solar collec- tains plumbing and electrical hookups, plus 
on lower floor, with entrance from patio or tor for hot water and photovoltaic cells ducting for air circulation. Plumbing and 
via steps from upper-level street. House has cover roof. ducts are plastic. 


We E what the car you'll drive in the year 2000 


will be like. We know because PS editors recently 
interviewed research engineers at major auto 
makers and studied prototypes from the U.S., Eur- 
ope, and Japan. The car that resulted is not science 
fiction: By examining the directions of today's 
research, we think it's possible to predict how auto- 
mobiles will evolve by the beginning of the 21st 


FUTURE ENGINES, DRIVE TRAINS 
In 2000, according to an American Soci- 
ety of Mechanical Engineers report, we 
may drive cars with hydrogen-powered 
internal-combustion engines, flywheel or 
compressed-air energy-storage modules, 
all-electric or electric hybrid engines, as 
well as conventional petroleum-fueled 
engines. GM thinks new fuels are out of 
the picture for now. It will use port-fuel- 
injection gasoline engines and direct- 
injection diesels. A Renault official 
suggests a direct-injection diesel of four 
or fewer cylinders. VW's Auto 2000, pre- 
viewed in PS, July '80, and now in proto- 
type, has a one-liter, three-cylinder 
supercharged 45-hp diesel that delivers 
71 mpg at a constant 55 mph. This car 
also has a flywheel for automatic engine 
restarting in stop-and-go traffic. Continu- 
ously variable automatic transmissions 
will be more efficient than manuals, says 
GM, and may eventually be universal. 


FUTURE SHAPES, MATERIALS 
According to VW, which has pioneered in 
aerodynamics since 1966, decreasing 
drag is more significant in improving mpg 
than reducing a car's weight or tires' 
roling resistance. Future sleeker cars 
will have flush window glass, higher rear 
decks, faired-in bumpers, hidden wind- 
shield wipers, flatter wheel covers, and 
fully enclosed underbodies (for more de- 
tails, see "Low-Drag Cars," PS, Sept. 
'81). PS 2000's drag coefficient is 0.22, 
half of today's average of 0.44, That im- 
proves mpg by 27 percent. According to 
GM, the average car's weight in 2000 will 
be one-third that of today's. Glass will be 
a thinner, lighter glass-plastic sandwich; 
bumpers, fenders, and grilles will be 
plastic to save weight and resist damage 
and corrosion. Higher-pressure radial 
tires, made of thinner tread stock, will 
have half the rolling resistance of today's 
best, says Henault. 


PS CAR OF THE YEAR 2000 


century. With a body based on Ford's Probe lll pro- 
totype, the PS 2000 incorporates features that will 
enable the average car of 2000 to double the fuel 
efficiency of today's cars. Of course, we are not 
implying that there will be one car. You'll See small 
cars for commuting; family sedans for long trips; 
station wagons for extra load capacity; and even 
high-performance sports cars. —Richard Stepler 


THREE-CYLINDER GASOLINE 
OR DIESEL ENGINE 


CONTINUOUSLY VARIABLE 
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ILLUSTRATION BY PAUL ALEXANDER 


LOW-ROLLING-RESISTANCE 
TIRES 


THE INTELLIGENT AUTOMOBILE 
PS first previewed the coming electronics 
revolution in automobiles in our August 
'79 cover story. Many of the features we 
outlined are in Toyota's experimental 
EX-11: microprocessor- controlled en- 
gine and transmission to improve mileage 
and performance; radar to track vehicles 
in front; variable- power steering that's 
light at low speed, heavier at higher 
speeds; electronic height control to im- 
prove aerodynamics and stability; four- 
wheel skid-control system; and sonar to 
warn of cars to the rear. The dash has a 
color-TV monitor for displays of air con- 
ditioning, audio, cruise control, speed, 
navigation, plus TV broadcasts. Sound 
like too many buttons to push and still 
keep your eyes on the road? The EX-11 
responds to verbal commands and re- 
plies via a speech synthesizer. 


UT = See 


-i 


Hm» 


4 X E m 
= -—— 2 4^ - / 
ee ee em P army 
» (as - 
" ^ 
LI 
a 


Will this slim camera and 
2'4-inch disc spell the end 
of roll film for amateurs? 


By EVERETT H. ORTNER 


Take a lens whose elements are man- 
ufactured to curvature tolerances of 
fractions of a wavelength of light—a 
wavelength is about 20 millionths of 
an inch—and of such precision that it 
can be calibrated to focus, not just on 
the film, but on a particular layer—the 
magenta—within the film emulsion. 
For great depth of field, give the lens a 
focal length of 12.5 mm—a scant half 
ae between its optical center and the 

m. 

Create a film system to mate with 
it: a rigid disc of film, 24% inches 
across, that is spun vertically by a 
motor behind the lens as the camera 
exposes 15 tiny eight-by-10-mm nega- 
tives. 

Drive the motor—and power a built- 
in electronic flash, too—with two lith- 
ium batteries good for many years and 


for an estimated 150 discs of film—- 


some 2,250 exposures, the life of the 
camera for most casual snapshoot- 
ers. 

These elements, combined with ad- 
vanced electronic controls, are at the 
heart of Kodak’s new disc cameras, 
the centerpiece of a totally new and 
imaginative system that Kodak hopes 
will do what its Instamatic system did 
19 years ago: take over the world ama- 
teur photographic market. 

The disc system had been rumored 
(and predicted in POPULAR SCIENCE) for 
several years. Among its advantages: 
a flat film surface for sharper images 
(unlike the wavy surface of Instamatic 
film); thinner cameras, which need 
not be designed for the bulges of feed 
and takeup film spools; and easy pro- 
cessing, with discs strung on spindles 
by the processor instead of requiring 
splicing. 

Every film disc carries an identifi- 
cation number printed on it visibly 
and also encoded digitally on a mag- 
netic stripe. The number is later 
placed on your prints for easy identifi- 
cation, along with the film frame 
number. The magnetic stripe is used 
again by the film processor to record 
instructions when you reorder prints: 
frame numbers, numbers of prints 
ordered, and special processing re- 
quirements (“add red,” for example). 


Film disc (left) has room for 15 exposures; 
frame numbers show through camera 
back. Disc is gripped for turning by 
notches in center hole. New Kodacolor 
film has ASA speed of 200. The base disc 
camera shown, model 4000, is $67.95. 


Drop-in loading is simple; disc goes in 
only one way. Print sizes range from stan- 


B s 


Close-up capability is offered by model 
6000: Flip a switch and lens focuses on 
18-inch-to-four-foot range. Camera also 
has protective cover. Price: $89.95. 
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Disc design permits film to revolve inside 
without fogging—light reaches it only at 
the disc's aperture. A dark slide covers 
aperture when disc is not in the camera. 
(Removing the disc spoils only one shot if 
you take it out before 15 exposures.) A 
pressure pad in disc presses film against 
aperture during exposure. 


There are three disc cameras. All 
have the same lens and built-in flash. 
Exposure is controlled automatically 
by a two-step system: In bright light, 
above 125 footlamberts (ft.-L.), the 
exposure is 1/200 second at f/6. In low 
light (below 125 ft.-L.), exposure is 
1/100 sec. at f/2.8 (the lens's maxi- 
mum aperture), accompanied by auto- 
matic flash, with a range to 18 feet. 
The flash is ready to go again in about 
a second. Its capacitor is recharged 
automatically after every shot, or 


dard 3R through 5 by 7 to 8 by 10. Disc is 
$3.19. Add $7.35 (list) for processing. 


capability, self-timer, and fast-shooting 
feature—three frames a second—distin- 
guish model 8000. It's $142.95. 


Four-element all-glass f/2.8 lens is non- 
focusing. But short focal length of 12.5 
mm (equivalent to about 40 mm for 35- 
mm camera) provides great depth of 
field—four feet to infinity. One element is 
aspheric, a technical triumph in an inex- 
pensive camera. Lens is said to resolve as 
high as 350 lines per mm in center. 


if you touch the shutter release. 

Power for the motor and flash comes 
from two three-volt lithium carbon 
monofluoride Ultralife batteries, de- 
veloped by Kodak but made by and 
using chemistry of Japan's Mitsubishi 
Corp. The long-lived batteries (energy 
loss of 1.3 percent a year) are guaran- 
teed for five years, as is the camera, 
but should last for the life of the cam- 
era. It's just one of the features you'll 
see on other cameras, too, in the 
future. Gis) 
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Alarm tester 


Place the plastic box on this 
tester over a smoke detector 
and the portable device 
checks its performance. De- 
veloped by Britain's atomic- 
energy researchers, it pipes a 
particle aerosol into the sen- 
sor. Martindale Electric Ltd., 
London NW 10, England, 
makes the device. 


Solar pump 

Need to pump water in re- 
mote areas? New dual-impel- 
ler DC pumps from A. Y. 
McDonald Mfg. Co. (Du- 
buque, lowa) can be wired to 
solar-cell panels or used with 
storage batteries. Models, de- 
signed for low maintenance, 
range from 2 to 1% hp. Mo- 
tors run at various voltages. 


155-mpg commuter 
A streamlined, teardrop body 
enables the California Com- | 


Computer robot 


Wire Armdroid to most per- 
sonal computers and the 


robot will play chess, spray 
paint, turn book pages, and 
more. The arm, driven by six 
stepper motors, moves in 
five axes and reaches 17 
inches. Price: $485 ($360, kit). 
Colne Robotics, 1 Station Rd., 
Twickenham, Middlesex TW1 
ALL, England. 
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Soil tester 

Insert the tester probes in 
soil, flick a switch, and read 
levels of either fertilizers or 
soluble salts on the meter. 
Readings with the $30 Model 
SF-8 match those of profes- 
sional instruments, says J&M 
Instruments Corp., 96 Allen 
Blvd., Farmingdale, N.Y. 
11735. 


Multi-job chopper 
A periscope-like sight atop 
the rotor head of Hughes' 
500MD scout helicopter pro- 
vides low-altitude visibility 
for varied military missions. 
Fuselage pods can convert 
the chopper for anti-armor, 
suppressive fire, air-to-air de- 
fense, and medical evacua- 
tion jobs. 


muter to cruise at 55 mph 
with 155 mpg, says the mak- 
er. The build-it-yourself vehi- 
cle has set records with both 
gas and diesel engines. Aero- 
visions, Inc., 14962 Merced 
Circle, Irvine, Calif. 92714. 
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BY E. H. ORTNER 


Enlarging outfit 

For the beginner, here's an 
outfit designed to mate with 
the new Kodak Ektaflex color- 
print system. It's Beseler's 
Printmaker 35, complete with 
negative carrier, lens board, 
and 50-mm f/3.5 lens. It's 
$149.95. A companion starter 
kit with easel, filters, timer, 
and other necessaries is $90. 
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For sharper focus: LED's that light up 
Press the shutter release lightly and one of three LED's lights 
up in the Canon AL-1's viewfinder: a red out-of-focus arrow at 
either side, signaling which way to turn the lens, or a green 
circle when you're in focus. The main mirror in Canon's QF 
(quick focus) system admits some light to a submirror that re- 
flects it to a beam splitter. Here microprisms divide the light 
among three CCD's, which convert it to electrical signals. A 
sharpness-function processor (SFP) examines these for maxi- 
mum contrast and, via a central processing unit (CPU), tells 
which LED to light up. All clear? With f/1.8 lens: $466. 


Three-way SLR 


Choose your exposure sys- 
tem—the Minolta X-700 offers 
aperture priority (you choose 
the lens opening; it chooses 
shutter speed), metered man- 
ual (you choose everything), 
or programmed exposure (it 
does all the choosing, even 
with flash), with readings tak- 
en at the film plane. With 
f/1.7 lens, it's $505. 


Pro programmer 

For professional-looking slide 
shows, the PMS Gemini 2000 . 
dissolver/programmer lets 
you hitch two or more pro- 
jectors together. It mates 
with any stereo tape recorder 
for narration and music. Dis- 
solves range from fast cut to 
30 sec. Price: $495. PMS, 
Inc., 160 Gate 5 Rd., Sausali- 
to, Calif. 94965. 


New Nikons 


Add three new models to t^e 
Nikon lineup. At far left: The 
FG offers programmed auto 
exposure—new to Nikon—be- 
sides aperture priority and 
manual control. At near left: 
The FM2, a manual camera, 
has a flash-synch speed of 
1/200 sec. and the highest 
shutter speed of any 35-mm 
oLR—up to 1/4000 sec. (Its ti- 
tanium shutter traverses the 
vertical 24-mm frame dis- 
tance in 3.8 millisec.) Not 
shown is the Nikon F3 High- 
Eyepoint, for eyeglass wear- 
ers. The entire frame is visi- 
ble in the viewfinder with the 
eye up to 25 mm (an inch) 
away. With an f/1.4 lens, the 
FG lists for $557, the FM2 for 
$598, the F3 H-E for $1,228. 
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IN TOOLS 


BY V. ELAINE SMAY 


Odd-job saw 

This hacksaw lets you cut in 
places you can't get to with 
conventional saw frames. A 
large thumbscrew holds the 
blade in the steel frame. 
New, used, or even broken 
blades can be used. Stanley's 
Professional Mini-Hack is 
about 8% in. long, sells 

for $7.65. 


Deep throat 

Rip a 4x8-ft. panel right 
down the center? You can 
with the Model B-245 Band 
Saw from Dupli-Carver (4004 
W. 10th St., Indianapolis, Ind. 
46222). It has a 24'-in. 
throat, makes a nine-in. verti- 
cal cut. The frame is Ve-in. 
structural steel. As shown: 
$499; without motor or op- 
tions: $329. 
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Board to go 


Any flat surface becomes a 
drafting table with Porta- 
board-2, says A. Arreguin Co. 
(Box 2606, Laredo, Tex. 
78040). Just roll out the 
drawing surface, insert side 
bars, straighten the parallel 
rule, attach paper—and draw. 
Then roll it all up to move 
on. Thirty-in. model: $40; 36- 
in.: $46. 


Wind power 

You can harness a 200-mph 
wind to clean up grass clip- 
pings, leaves, and other de- 
bris around your house and 
lawn with Homelite's gaso- 
line-powered blower. Model 
HB-280 hand-held blower has 
finger-tip controls, weighs 
only 11 Ibs., sells for $190. 


Plug lock 


Child-proof your power tools 
and appliances (or prevent 
unauthorized use of any elec- 
trical equipment) by slipping 
Electric Plug Pad-Loks 
through the prongs. They're 
sold in sets—two for $5—by 
Connie Scott, Paint Island 
Spring Rd., Clarksburg, N.J. 
08510. 


Four-job tool 

With Weed Eater's money- 
saving yard-care system you 
buy one tool, complete with 
gasoline engine, but only the 
business end of three others. 
System includes a string 
trimmer, edger, power hoe, 
and snow thrower. Beaird- 
Poulan/Weed Eater, 5020 
Flournoy-Lucas Rd., Shreve- 
port, La. 71129. 


IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 
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Shade maker 


Stretch a Sun Tamer across 
your patio for shade—and 
you'll cut cooling costs, too, 
says Levolor (Lyndhurst, N.J. 
07071). Inward-folding arms 
extend the awning 10 feet, 
giving maximum headroom. 
The acrylic awning stows in a 
built-in headbox. Price: $10 a 
sq. ft. installed. 


Key light 

Fumbling with keys in a dark 
entrance is not only frustrat- 
ing—it could be dangerous. A 
mini-spotlight, the House- 
Key-Lite illuminates the key- 
hole at the touch of a button. 
The $4 light attaches with 
pressure-sensitive tape. New 
Products (5514 S. Adams, 
Marion, Ind. 46952) sells it. 


Water cleaner 


Bottled-quality water flows 
from your faucet when you 
install the Waterpure under- 
sink filtering system, claims 
Westco (Box 95283-N, Atlan- 
ta, Ga. 30347). Two tubes 
reroute incoming water 
through filters that remove 
dirt, rust, and odors. The 
system costs $150. 


Safety screw 


It looks like any screw—but it 
could prevent a fire. Loos- 
ened connections at older 
outlets can generate resis- 
tance heating. If the outlet 

overheats even slightly, the 
chemically coated Hotspotter 
screw changes color, claims 
Home Safety Products (Box 
1242, Newburgh, N.Y. 12550). 
A bag of 50 screws costs $10. 
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Custom entrance doors 

A little trompe l'oeil converts a stern-looking steel door into 
a handsome "wooden" one (above). Stroking a serrated 
squeegee through an Old Masters stain (inset) simulates a 
number of grain and knot patterns. Base and stain for one 
door cost $8; wood-graining tool is $2. Master Products (Box 
274, Orange City, lowa 51041) makes it. 

Tired of bland-looking storm doors? You can customize 
the Designer Life core door with screw-in moldings. The 
$142 door comes in unadorned brown or white, as do four 
different styles of add-on moldings ($12). Larson Mfg., 
Brookings, S.D. 57066. 


\Nhart's New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Flatter platters 


Replace the rubber mat on 
your turntable with this Au- 
dio Technica platter. Then 
place a record on top and 
hook up the pump. Pump? 
Yes—just a couple of pushes 
and the record is sucked flat 
(equivalent to having a 551- 
Ib. weight on it) for warpless 
play. It’s $275. 
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Plug-in protection 
Plug an appliance into the 
Alertmate (Biometric Sys- 
tems, 4040 Del Rey Ave., Ma- 
rina Del Rey, Calif. 90291) 
and plug the Alertmate into a 
wall outlet. Result: An alarm 
sounds if the appliance is un- 
plugged. It’s made for de- 
partment stores, offices, and 
schools. $25. 


8-/16-bit micro 

Radio Shack's TRS-80 model 
16 uses a 16-bit microproces- 
sor (68000) for increased 
speed and performance, but 
it also contains an eight-bit 
Z-80 microprocessor to make 
it compatible with programs 
for the Model Il. It has 128K 
of RAM and a 1.25-megabyte 
floppy-disc drive. $4,999. 


Music maker 

Musical sounds appear as a 
waveform on the video 
screen. Then, using a light 
pen, you can change, ar- 
range, compose, and score 
your own song—instantly 
hearing the results with the 
computerized synthesizer. 
Made by Fairlight Instr., 1610 
Butler Ave., W. Los Angeles, 
Calif. 90025. 


Controlled video 


Attach the Video Controller 
between a TI-99/4A personal 
computer and a Pioneer VP- 

1000 videodisc player (or 
special VCR). Result: The 
computer controls the play- 
er—and what you see on TV. 

Made by Texas Instruments 
for creating interactive train- 

ing courses, it’s $700. 


Add-on hard disc 
Add the MSC 9700 to your 
computer and you've added 
five million bytes of on-line 
storage. It's a 5'%-in.-hara- 
disc system for Apple, Xerox, 
IBM, TRS-80, Q-bus, 5100, 
Multibus, and STD bus per- 
sonal computers. $3,200. 
MSC, 432 Lakeside Dr., 
sunnyvale, Calif. 94086. 
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Personal plotter 

Pop in a piece of paper and 
out come charts, drawings, 
graphs, or text—in color— all 
drawn by the Hewlett-Pack- 
ard 7470 plotter. Built-in soft- 
ware allows it to work easily 
with any personal computer. 
It can also create instant 
transparencies. $1,550. 


Silent secretary 
Need an auto-trip log for tax 
or expense records? The Au- 
tojournal microcomputer 
stores trip data and gives a 
printed record at journey's 
end. An attached thermal 
printer produces a printout of 
mileage, fuel costs, and trip 
log. Ovo (Box 10038, 220 00 
Lund, Sweden) makes it. 


\Nhats New 


FOR YOUR CAR 


Clamshell cleaner 


Checking your own oil? The 
Hoppy Dip Strip'r saves fum- 
bling for a rag to clean the 
dipstick. Just pull the stick 
through the sponge-lined 
case, then pop the case back 
into its adhesive-mounted 
under-hood holder. Falcon 


Prod. (Box 331, Hialeah, Fla. ^ fargli s Me T ONG Yo 
33011) makes the $3 tool. xe s DE NEL da Mat ceo 
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Mini dumpster 


Lightweight yet strong, the 
carbon-steel Dumpmaster 
weighs about 600 Ibs., han- 
dles a ¥%-ton load. Designed 
for Chevy LUV, Isuzu P'UP, 
and similar subcompacts, the 
unit bolts to cargo-box 
mounts. Price: $2,495- 
$2,995. Sno-Way, 6761 N. In- 
dustrial Rd., Milwaukee, 

Wis. 53223. 


Fuel-saving fan 


Electra-Swirl produces 18 
percent greater airflow than 
fans run by pancake-style 

motors, says Hayden, Inc. | . 
(Box 848, Corona, Calif.). A 
self-contained control unit 
runs the fan only when 

needed, boosting fuel econo- | k. dc poop e Ro, 

my by up to 15 percent, it's | | E qe 

claimed. Fan shown (14 in.) | 
costs $122.25. E 


Rust router 


Swabbing scratched body 
paint with Zinkadus electro- 
lyte galvanizes the base met- 
al, preventing rust, says 
Bond Smith (8 Sokokis Rd., 
Biddeford, Maine 04005). The 
kit includes a fiberglass pen- 
cil for excising rust, electro- 
lyte solution, electrode swab, 
and battery clamp. $19. 
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Thermostat tester 


If your car's air conditioner 
acts more like a heater, Quick 
Tester may help. It checks 
electronic thermostats for 
possible problems, including 
power and ground faults and 
temperature-selector mal- 
function. It’s $22.75 from 
Genelco, 11649 Chairman Dr., 
Dallas, Tex. 75234. 
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Microprocessors eliminate 
all guesswork when you use 
these audio cassette decks 


By IVAN BERGER 


They're playing your favorite song on 
FM. Great. Just push the RECORD but- 
ion on the tape deck and you've got it, 
right? 

Well, almost. 

First, of course, you must set the 
right record level—too low and you'll 
get noise; too high and it distorts. 

Next, choose equalization. Reading 
the label on the tape may help you 
here. 

Then there's bias: To do it right 
means making a few test recordings 
for optimum results. Now advance the 
tape past the leader, reset the counter 
to zero, ready the fade-in/out button, 
push RECORD—don't forget PLAY at the 
same time—and you're recording ... 
except that the song's over. Maybe 
next time. 

Unfortunately, every improvement 
in audio tape recorders over the years 
has added yet another switch, button, 
or knob. Each improves performance, 
but each also increases the necessity 
for a degree in audio engineering. 
Now the latest improvement, the 
addition of microprocessors, may 
change all that. 

New top-end decks contain the 
familiar "computer on a chip." It takes 
the guesswork out of recording by 
automatically optimizing the circuit- 
ry for any tape you pop into the deck. 
And you can relax during playback, 
too. These clever machines can be pre- 
programmed to pick and play any 
selections, in any order, you choose. 
And there's more. 

Built-in timers make tapes while 
you're away; built-in editors help you 
turn out professional recordings when 
you're there; and striking, colorful dis- 
plays keep you informed every mo- 
ment. 

You might think that decks such as 
these would cost thousands of dollars. 
You're right: Some do. But many are 


Microprocessors control the actions of 
these new smart cassette decks while a 
myriad of colored displays keep you 
informed of their work. Photo at left con- 
tains a sampling of new decks. Left col- 
umn: Pioneer CT-9R, Aiwa 3800, Technics 
M 250, Teac V-95RX, and Onkyo TÀ-2070. 
Right column: Hitachi D-E99, Nakamichi 
LX-5, Vector Research VCX-800, and Akai 
GX-F95. At bottom is the Bang & Olufsen 
Beocord 9000. 


much less than you'd expect, and all 
bristle with new features. Here's what 
I found: 


Recording aids 

Matching your deck to a particular 
cassette tape can be the most difficult 
part of recording. New cassette tape is 
available in a variety of different for- 
mulations, and even tapes of the same 
formulation can have slightly differ- 
ent recording characteristics. But the 
new microprocessor-controlled decks 
adjust for changes automatically. 

Press the TEST button on Akai’s GX- 
F95, for instance, and you start a com- 
plex sequence of events. First, the tape 
zips forward far enough to get its 
unrecordable leader past the record 
head. Then the tape slows down to 
normal recording speed while flashing 
lights tell you the deck’s at work. 

As the tape moves, the deck records 
a programmed series of test tones and 
measures the tape’s response at the 
playback head. After about 35 sec- 
onds, the microprocessor has gained 
enough knowledge about the tape 
you're using to precisely set equaliza- 
tion, bias level, and the deck’s Dolby 
noise-reduction circuitry. The cas- 
sette then rewinds, not all the way but 
just to the point where the leader ends 
and the tape begins. And as a finale, 
the deck puts itself into the record- 
pause mode and its PLAY button 
flashes—a signal for you to press it 
when you're ready. 

With automatic setting, even casual 
listeners can get the best possible 
results. You get better recordings 
from any tape in seconds, with no 
more technical knowledge than it 
takes to press a single button. 

"setting bias and equalization by 
hand," says Aiwa's Vince Wheeler, 
"takes time and knowledge. There are 
thousands of possibilities for error. 
But systems such as these set them 
with computer precision. And even 
audiophiles who could set them this 
precisely would have trouble doing it 
in just seconds." 

Besides Akai and Aiwa, decks such 
as Hitachi, JVC, Nakamichi, and Pio- 
neer do very much the same things. 
Other decks do even more. 

Bang & Olufsen’s new Beocord 
9000, for example, actually checks dis- 
tortion rather than mere signal level 
when it makes its settings. And 
Nakamichi has a variety of new decks 
that even change the record-head azi- 
muth angle against the tape to ensure 
maximum high-frequency response. 

Most auto-setting decks are not 
cheap. Akai's GX-F95, Hitachi’s D- 
5500M, the Bang & Olufsens, and 
most Nakamichis, for example, cost 
more than $1,000. But for those of us 


whose budgets preclude owning such a 
deck, there's Akai's GX-F51: It's just 
$350. 


Level setting 

Automatic level setting once was 
found only on portables and low-qual- 
ity tape decks. The circuitry prevent- 
ed overloads from strong audio-input 
signals, but it compressed the dynam- 
ics of the music, as well—pianissimos 
were almost as loud as fortes. With 
the new microprocessors, things have 
changed. 

The Technics RS-M51, for example, 
first "listens" to a sample of the music 
you wish to record. During the seven- 
second test, the deck automatically 
adjusts its level to accommodate the 
highest signal peaks. (A manual over- 
ride lets you compensate for unexpect- 
ed changes in music level as you 
record.) Then, during a recording, the 
level is unchanged: Soft passages 
remain soft; loud passages are loud 
but not distorted. 

Sonys TC-FX7 and TCK-777, as 
well as Teacs V-95RX, help you 
another way. These check the tape 
you're using and use an LED display 
to indicate the maximum recording 
level to set. B&O's 9000 recalibrates 
the display. The "0" reference point, 
although always in the same physical 
location, represents a different signal 
level depending on the tape you use. 

Microprocessors not only help you 
make perfect recordings; they also 
help you make professional-like ones. 
For smooth fade-ins and fade-outs, 
Nakamichi's new LX-3 (at $545 it's 
the company's lowest priced deck), 
LX-5, and ZX-7 have the Master Fad- 
er to slowly bring the signal up to a 
manually preset level when you start 
recording, and fade it out again when 
you're finished. Fades take six seconds 
for music—or two seconds for speech if 
you press the control harder. Teac's V- 
95RX has a two-speed fader too, but 
without a level preset. And Harman 
Kardon's CD-401 has a manual fad- 
er. 

If you're taping your record collec- 
tion, some decks from Aiwa, Sansui, 
and Sony let you synchronize their 
tape machines with their automatic 
turntables. The tape rolls only when 
the stylus is in the groove and the 
platter is turning. 


Playback 


Okay, you've just made a tape (or 
bought a prerecorded one) and you're 
ready to enjoy it. It would seem a sim- 
ple matter to just pop it in the door and 
push PLAY. It is, but the clever micro- 
processor is still at work making it 
even easier for you. 

Continued 
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Stackable decks have lots of controls, 
even though microprocessors do much of 
the work. Some controls let you make 


On Akais new GX-F71, for in- 
stance, you don't have to switch the 
monitor-output selector from "source" 
when recording to "tape" for playback; 
it switches automatically. (But you 
can still switch it manually for off- 
tape monitoring while recording.) 
Quite a few decks automatically set 
the right playback equalization for 
the tape you're using by reading the 
code notches molded into the cassette. 
(It's a good idea, though, to look for a 
manual override on decks such as 
these since some chromium dioxide 
and metal tapes lack these notches.) 

Most manufacturers have a model 
or two that automatically find the 
next or previous selection on the tape 
or help you get back to the start of the 
current song. But that's a rather prim- 
itive feature when compared with 
microprocessor-controlled music-find- 
ing systems. 

The new decks are programmable: 
They play a list of tunes you select, in 
any order, and zip past the rest. But 
music finders don't actually find mu- 
sic. They really detect the silent 
spaces between songs. (Some decks 
automatically add this silent space 
when you stop recording.) Since not all 
recordings will have such silences, 
most decks have record-mute buttons 
to create them. 

Dual calls its mute "Fade Edit." It's 
a button to fade the sound out gradu- 
ally over a four-to-five-second period. 
Then another button fades it back in 
at the same rate. (There's also a third 
safety button that must be held down 
for the other two to work.) 

Nakamichi's 700 and 1000 models 
($2,400 to $6,000) take playback selec- 
tion a step further with an R.A.M.M. 
system (random-access music memo- 
ry). While you record, these decks put 
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manual settings, while others allow you to 


preprogram functions. Top deck is Teac 
V-95RX; bottom is Pioneer CT-9R. 


subsonic code pulses in the pauses 
between selections. During playback 
these pulses tell the deck which selec- 
tion is coming up, plus what equaliza- 
tion and noise-reduction levels should 
be used for proper reproduction. The 
system also lets you code signals so 
you can find a specific passage within 
a long selection. 


Smart tricks 


All that’s fine, if you know the selec- 
tion you want. If you're not sure, 
"scanning" decks will help you decide. 
Like music finders, these spot the gaps 
between tunes. But instead of stop- 
ping or shifting into permanent play, 
scanners play 10 seconds of each song 
before automatically moving on to 
sample the next. When you hear the 
song you want, you press a button; the 
deck then plays it through. Typical 
scanning systems are Akai's Intro 
Scan, Hitachi’s Scanaplay, and Pio- 
neer's Index Scan. 

Naturally, you can still find a spe- 
cific part of a tape using the conven- 
tional tape-counter method. But even 
that has been updated and computer- 
ized. Most counters still work the old 
way: ticking off one count for every 
two revolutions of the tape hub. On 
some Technics decks, however, the 
counter digits are augmented by four 
bars, one of which lights for each half- 
turn of the hub. "This gives a finer 
indication to find specific points on the 
tape when editing," says Technics’ 
Paul Foschino. "The microprocessor 
and electronic sensing circuits make it 
more accurate than the older mechan- 
ical counter system." 

The counters on many other new 
decks show recording time in minutes 
and seconds instead of in arbitrary 
numbers. Many of these are just “stop- 


watch" timers that start and stop with 
the tape. During rewind and fast-for- 
ward modes, however, they lose their 
place. That makes them handy for 
keeping track of recording or playback 
times, but you can't use them to speed 
forward or backtrack, say, five min- 
utes on the tape. 

Newer real-time counters, however, 
do operate in fast modes so you can 
locate selections by time. Aiwa, B&O, 
JVC, Onkyo, Pioneer, ReVox, Sony, 
and Vector Research offer this fea- 
ture. B&O's 8002 and 9000 decks don't 
even make you watch the counter to 
find the spot you want—just punch in 
the time position on the built-in key- 
board and the deck will find and play 
it for you. 

If you know the time that's been 
used and the length of your tape, you 
can figure out how much tape is left. 
Simple math, but some decks do it for 
you. 

On such models as JVC's KD-D4 
and KD-D50, Onkyo's TA-2070, and 
Pioneer's CT-9R, you must first push a 
button to tell the deck the length of 
thetape you're using. B&O's 8002 and 
9000, and Vector Research's VCX- 
800, however, don't even make you do 
that. Tape length is automatically cal- 
culated by comparing the number of 
times the feed hub turns with each 
revolution of the takeup hub. And Pio- 
neer's CT-9R can find the first empty 
section of a partially recorded tape 
and tell you how much time is left. 
That's extremely handy to use at the 
end of the tape—when you're trying to 
cram in just one more song. 

Even when you're through listen- 
ing, these decks keep up the wizardry. 
Hit REWIND on the Studer ReVox B310, 
for example, and, when finished re- 
winding, the deck automatically ad- 
vances the tape past the start-up lead- 
er and sets its counter at zero. Many 
decks even reverse themselves. Mod- 
els from Aiwa, Akai, Pioneer, Sanyo, 
Sony, and Teac use infrared sen- 
sors to automatically detect the leader 
at the end of the tape and begin re- 
winding. 

Need more? Some Aiwa and all 
B&O decks even demagnetize their 
own heads. The new decks aren't up to 
automatic head cleaning, but they 
will tell you when you need to do it by 
flashing ERROR on their displays dur- 
ing record calibration. 

In a way, that's a relief since it 
proves the new microprocessor-con- 
troled decks need us humans for 
something. But in the future... 

“Microprocessors unleash the engi- 
neer's creativity," says Bill Cawlfield 
of Vector Research. "If you can think 
of a new function, the microprocessor 
can probably do it." | 
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Add a 
patio deck 


— two ways to a 


classier back yard 


By SUSAN RENNER-SMITH DRAWINGS BY GENE THOMPSON 


A dramatic platform cantilevered over a steep slope—that's 
the image "deck" conjures for most of us. Indeed, decks are 
often used to graft extra living space onto houses without 
flat yards. But a ground-level deck also makes sense— 


1. Build a barbecue deck 


Sliding doors to nowhere were a ludi- 
crous feature of this new house in a 
Chicago suburb. Actually, the doors 
did lead somewhere: They gave onto a 
step to the sodded (and sometimes sod- 
den) back yard. But the whole setup 
looked unfinished—an overdramatic 
exit to a nondescript space. 

Many new homes have such an 
incongruous layout. The builder as- 
sumes that the homeowner will add a 
concrete patio. But these owners 
wanted a self-draining cook space for 
use even after summer storms. 

A similar barbecue deck could be 
added to any house with a ground-lev- 
el exit (or even a picture window that 
could be converted to a door). The 
builder of this deck followed the basic 
guides outlined in "How to Build a 
Deck" ($1 from Koppers Co., 1900 
Koppers Bldg., Pittsburgh, Pa. 
15219). All construction was of weath- 
erproofed, Wolmanized lumber. 

To begin the barbecue deck, the 
builder outlined the area with stakes, 
then dug out the sod. Next he made 
a jig (photo, page 120) to mark post- 
hole positions. The builder wanted the 
posts to be nine feet from the house 
wall, so he marked off that distance on 
two 12-ft. planks. Then he nailed 
another plank across the two nine-ft. 
marks. Butting this reclining "goal 
post" up against the house, the builder 
used the crosspiece as a hole-marking 
guide. He dug four 42-in.-deep post 


holes, and tamped down a six-in. layer 
of gravel in each. 

Next he laid a plastic sheet over the 
de-sodded area, anchoring it along the 
house with gravel and slitting it over 
each post hole. Folding this outer edge 
back, he now set four eight-ft. 4x 4's in 
place. Once these posts were firmly 
backfilled, he stretched a level line 
across them and trimmed the tops 
even at the desired height. After 
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Custom cook deck starts with a simply 


framed understructure—joists suspended 


from a house-mounted faceplate and sup- 


especially when it enlivens an undistinguished back yard. 
Each of the two patio decks featured here vastly improves 
the look of house and grounds, while adding an inviting 
and practical outdoor living area. 


unfolding the plastic cover and 
spreading gravel over it, he fastened a 
16-ft.-long support beam across these 
posts, flush with their trimmed tops. 
The beam is a pair of 2x6's tacked to 
the sides of the posts so the assembly 
can be drilled for two 35-in. carriage 

bolts, eight in. long, at each post. 
A 2X8 faceplate was fastened to the 
house wall with four-in. lag bolts driv- 
Continued 
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ported on posts with a double beam. 
Gravel beneath deck anchors a sheet of 
polyethylene that inhibits weed growth. 
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Barbecue-grill hideaway (right) has a 
frame of 2x4 studs (left) wrapped with 
1x6 planks. Shed's slide-away doors ride 
in a track, and pull out to swing shut (see 
illustration below). Since the Charmglow 
Avanti grill shown doesn't need weather 
protection, the shed's job is to clear the 
decks for entertaining once the cooking's 


£«6 JOIST, 16'O.C. 
TOUPLE 2x Ó BEAM 


o OF BLACK 
H POWETUYLENE 
44 FOS 


6" GRAVEL 
BASE 


(4) POST-AND-BEAM DETAIL 


120 | POPULAR SCIENCE 


POORS SWING OFEN 
ON FLIPPER HARDWARE 
MADE BY ACCURIPE, 


SANTA FE SPRINGS = 


2«4 SEATING 


gid 
DECKING 


(2) EDGE 


done. The enclosure also makes the grill 
handy for year-round barbecues: Open 
doors can provide a windbreak for '"back- 
door cooking" on crisp days. (Don't use 
grill inside shed, though.) Enclosure is 
well ventilated—any propane that leaks 
during storage of the grill would escape 
through deck cracks. 
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4*4 POST- 
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en into masonry anchors set into the 
concrete foundation. The same size 
lumber frames the deck outline as 
shown, before the 2x6 joists are care- 
fully cut to fit within this frame. 
These are 16 in. on center and hung 
wherever possible on galvanized joist 
hangers. Note that the joists are hung 
flush with the bottom of the outer 
frame so the deck boards will set flush 
with the top of this frame. Galvanized 
crossties stabilize each joist where it 
crosses the double beam. 

Before laying the decking, the 
builder bolted bench legs to the joists. 
He positioned these 23-in. 4x 4's so the 
bench echoes the deck angles. Perpen- 
dicular to the top of each leg, he bolted 
a pair of 15-in. 2x4's to support the 
bench seat. 

The 2x4 deck planks were notched 
out to fit around the bench supports. 
Four 2X4's spaced V^ in. apart finished 
the bench seat. 

Railing uprights are three-ft. 2 x2's 
spaced five in. on center; top and side 
rails are 2X 4's. 

Finally, the builder added the spe- 
cial features that make this deck a 
convenient cook space—the grill en- 
closure and the railing-mounted serv- 
ing counter (see photos). 

Turn page for another deck idea 
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Clutter-free cook space (top) keeps deck 
open for entertaining. Strategically placed 
Charmglow bug killer protects food area. 
Handsome angled serving counter (left) is 
three 2* 4's supported by braces attached 
to shed and railing. Measuring jig (above) 
looks like a toppled goal post, but was a 
uniquely simple solution to aligning deck 
post holes. The four beam posts are quite 
sufficient to support deck's weight, but 

builder let one of bench legs pass through 

deck for extra support at corner. 
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2. Camouflage a concrete slab 


The aging concrete patio was ugly— 
and unused. Rain left pools on its 
cracked, uneven surface. Bright sun 
bathed it in an unpleasant glare. 

Transforming the slab to a hand- 
some, quick-draining deck took less 
time and money than you'd expect. 
The reason? The slab serves as the 
deck's understructure. This cuts costs 
for framing lumber. And erecting the 
understructure is usually the most 
complex and time-consuming part of 
deck building (see preceding story). 

By contrast, two simple steps con- 
vert almost any concrete-slab patio 
into a deck. The first step: Attach 
stringers to the concrete. Since the 
slab supports these undertimbers, the 
cheaper short lengths of 2 x 4 construc- 
tion-heart-grade redwood can serve as 
stringers. A rented power hammer 
makes fastening stringers to slab a 
simple matter of shooting rustproof 
concrete nails through both. 

The second step of slab transforma- 
tion is equally direct: fastening the 
decking to the stringers. Again, 
cheaper random lengths of 2X6 con- 
struction-common-grade redwood can 
be used—even for diagonal decking. 
For stability, each butt joint should 
meet over a stringer, and no two adja- 
cent joints should be fastened to the 
same stringer (see diagram). There 
should also be at least vs-in. drainage 
space between deck boards. 

Once decking is nailed in place, the 
edges can be trimmed flush with the 
slab. In the deck shown. here, the 
upper level was finished by power- 
hammering a 2X8 faceplate to the 
exposed concrete step. 


Ixi CLEAT^ 
um FüuLL-I«6 | 2x4 2x6 
CABINET ASSEMBLY 
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The lower deck could be finished the 
same way. But here the designers 
chose to add a two-ft. border that 
enhances deck appearance—and adds 
space. Framing for the border was 
constructed separately, using 2x4's 
braced every two feet. The frame sits 
on a bed of gravel in a shallow (two ft. 
wide by one ft. deep) trench. Concrete 
nails fasten its inner edge to the slab; 


Dramatic conversion of dreary slab 
(above) into an inviting deck (right) used 
sap-streaked redwood for decking, bench, 
planters, and built-in storage units. Diag- 
onally laid decking and matching cabinet 
doors highlight design interest of yellow 
sapwood stripes. To support diagonal 
decking, stringers should be laid 16 in. on 
center (diagram below). For best drain- 
age, they should be laid perpendicular to 
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the outer edge is nailed to 18-in.-high 
2x4 stakes driven into the ditch at 
two-ft. intervals. A 2x8 facing and 
2x6 decking complete the border. 
For further construction details, 
send a stamped, self-addressed enve- 
lope to California Redwood Assn., One 
Lombard St., San Francisco, Calif. 
94111. Ask for Construction Tips: 
Redwood Deck over Concrete. "B 
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the house wall. Where the concrete slab is 
pitted or uneven, shims or small blocks 
should be used to level stringers before 
they're nailed to concrete. Storage cabi- 
nets are built entirely of lumber—no ply- 
wood or other paneling is used. This 
makes for an exceptionally sturdy unit— 
one that can easily handle heavy garden 
supplies. For added design interest, the 
1x6 handles stretch full height of door. 
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DIY 
add-on 


sunspace 


Trim your winter fuel 
bills with a passive- 
solar heat catcher 


By JEFF MILSTEIN 
DRAWING BY CARL DE GROOTE 


Northeast winters tend to cold and 
gray. But the sun-drenched room I 
designed and added to my home has 
changed that. It's a warm, bright add- 
on, suitable as a breakfast room, for 
simply relaxing with a book, or for 
hot-tubbing in a whirlpool tub I've 
installed. As I write this in midwinter, 
a small fan is quietly blowing 80- 
degree-F air from the sunspace into 
my house. 

This project called for inexpensive, 
readily obtained materials and do-it- 
yourself building techniques, since I 
planned to do most of the construction. 
Also, I wanted to use the space both 
summer and winter, but with minimal 
shading or insulation. 

A 60-degree sloped bank of windows 
is ideal for capturing the winter sun. 
However, combine that with a vertical 
knee wall (for ventilation) and a 

Continued 


Snug interior of add-on sunspace during 
winter months is aided by fiberglass insu- 
lation for the floor and ceiling, plus mod- 
erate thermal storage mass to capture 
solar energy streaming through large, 
sloped windows during the day. The out- 
door platform for a 195-gallon whirlpool 
spa (middle, far left) sits on a leveled grav- 
el bed. During winter months, this porta-  - Ig E DSSYASSYERNGASANS z 
ble Jacuzzi can be moved inside the sun-  - y A Sane Mae a Peete RNR S$ 
space (bottom, far left). Architect Milstein z= Run xe T 
decided to glaze one end wall for a nice 
view (near left), leaving other wall solid 
except for a low awning to catch westerly 
summer breezes. Quarry-tile floor over 
concrete stores solar heat. 
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sloped roof (to shed water), and you 
have an unstable configuration. To 
solve this problem I designed a struc- 
tural system of prefabricated plywood 
ribs. Located at the glazing joints, 
they provide both roof structure and 
window mullion. 

An insulated roof helps keep the 
sunspace warm in winter and cool in 
summer. A two-inch-thick concrete 
floor slab covered with half-inch quar- 
ry tile provides some thermal mass to 
store solar heat. To maximize solar 
heat for direct warming of adjacent 
areas of your house, you should keep 
thermal mass to this minimum. But to 
retain most heat within the sun- 
space—say, for growing plants—you 
may want a greater storage mass. 

Natural ventilation for summer is 
important. Awning windows are in- 
stalled along the floor perimeter, and 
two 14-inch-diameter wind turbines 
and a venting skylight are on the roof. 
Insulated, weatherstripped doors 
were built to seal off the turbine vents 
inthe winter. On winter nights, I close 
the double French doors between the 
house and sunspace, allowing the out- 
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Pouring and smoothing cubic yard of concrete took an hour. 
After striking off excess flush with form, finish with bull float. 


as ve 


er temperature to drop into the 40’s. 
To control the sunspace environ- 
ment, I’ve installed a Vent-Axia win- 
dow fan in the wall between the sun- 
space and the house. A special control- 
ler for the fan has a low setting that 
protects plants from freezing by blow- 
ing heat from the house on unusually 
cold nights. Another setting blows 
warm air into the house on sunny 
days. A solid-state circuit automati- 
cally varies fan speed with demand. 
A 10-ft.-by-10-ft.-by-eight-in. con- 
crete-block Trombe wall existed on 
the side of my house before I began the 
sunspace. After removing the glazing, 
this also became thermal storage 
mass. Unless you have a masonry 
house, a similar heat storage probably 
isn’t available to you. But the equiva- 
lent thermal storage is possible with 
about 25 20,000-Btu phase-change 
tubes placed in direct sun against the 
wall. Thirty cubic feet of water in con- 
tainers against the wall can achieve 
the same mass. 
Selecting the glazing material was 
easy: The 46-in.-by-76-in. (or 34 in. by 
76 in.) insulated, tempered, sliding 


^W oy hy E 
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Half-inch quarry tiles atop two-inch concrete slab create ther- 
mal storage mass. Bed them in a thin-set mortar. 


Ribs are formed with plywood gussets glued and nailed across Inside finishes for the sunspace are half-inch gypsum board on 


the joint on each face. Use waterproof glue such as resorcinol. the wall and ceiling. A six-ft.-wide door opens into the house. 


patio-door replacements I used are the 
most economical double glazing I 
could find. I bought them for less than 
$80 each by shopping around. Al- 
though low-iron glass would transmit 
more light into the sunspace, I found it 
was expensive and hard to find. Is] 


PROJECT SPONSORS—AND WHAT THEY SUPPLIED 


American Olean Tile Co., Lansdale PA 19446 (six-by-six- 
in. Canyon Red quarry tile); Celotex Corp., 1500 N. Dale 
Mabry Hwy., Tampa FL 33607 (Thermax insulation); 
Crown Vent, Dundee Park, Andover MA 01810 (Vent- 
Axia fan); Jacuzzi Whirlpool Bath, P.O. Drawer J, Wal- 
nut Creek CA 94596 (Cambio porama spa with redwood 
skirt); Ko Co. Inc., Pittsburgh PA 15219 (Wolman- 
ized lumber for Jacuzzi platform); Marvin Windows, 
Warroad MN 56763 (awning windows); Newton Elec- 
tric, 2390 River Rd., Selkirk NY 12158 (proportional con- 
troller for fan); Olympic Stain, Box 1497, Bellevue WA 
98009 (exterior stain); Sears, Roebuck & Co., Sears Tow- 
er, Chicago IL 60684 (14-in.-dia. wind-turbine vents; sky- 
light; five-ft. sliding patio door with storm glazing). 


How to order your plans 


The sketches on the previous page are 
incomplete and are only offered to help 
you evaluate the project. To order large- 
format DIY plans, including clear con- 
struction details, sources for materials, 
plans for an insulating night shade, and 
building hints, send $11 to: Jeff Milstein, 
Box 413, Dept. PS, Bearsville, N.Y. 12409. 
Allow four to six weeks for delivery. New 
York state residents add seven percent 
tax. 
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Let more sunshine 


and heat in with 
energy- 
efficient 
skylights 


Once energy wasters, new 
designs now make them 
practical as well as pretty 


By A. J. HAND 


Skylights—they've become one of the 
most popular features you can add to 
your home. And little wonder: They 
give a room a natural, bright, open 
feeling, provide free light and ventila- 
tion, yet maintain privacy. And be- 
cause they don't steal wall space, you 
get much more flexibility for arrang- 
ing furniture. 

Terrific—but there's a catch. "We 
found that skylights were very energy 
wasteful," says Arthur Jentoft of Was- 
co Products. So major skylight mak- 
ers, working through the Architectur- 
al Aluminum Manufacturers Assn., 
formed a committee headed by Jentoft 
to study skylights and energy. 

Result: Skylights can now actually 
save energy. But be careful. That's 
only true of new designs and for spe- 
cific installations. To know the differ- 
ences between the new and old when 
you buy—and to know how to use a 
skylight efficiently—you first must 
understand the problems skylights 
had and how they were corrected. 


llis and cures 


The two foremost problems were 
conduction through the skylight 
frame and curb (a box around the sky- 
light to support it off the roof surface), 
and in-and-out filtration losses. Gen- 
erally, the frame and curb were made 
of aluminum. It's strong and weathers 
well, but it also conducts heat. To pre- 
vent that, some makers—Naturalite is 
one—added a plastic thermal break to 
the aluminum. Others shifted away 
from aluminum altogether: Wasco's 


Fixed Thermalized units use vinyl; 
Bristol Fiberlite and Plasticrafts use 
fiberglass. 

Improvements such as these not 
only cut down conductive heat loss but 
help reduce condensation that can 
form on the frame and curb, damaging 
dry-wall or roof sheathing. 

In the past, most skylights collected 
the condensation in a gutter, passing 
it out onto the roof through weep 
holes. But those weep holes were the 
main cause of the second problem: 
high filtration. 

so some skylight makers— Wasco 
and Bristol Fiberlite, for example— 
eliminated the weep holes. Now they 
use an extra-large condensate gutter 
that holds the water until it has a 
chance to evaporate. 

But those aren’t the only improve- 
ments skylight manufacturers have 
made. Many now offer insulated curbs 
to cut heat loss even more. And Plas- 
ticrafts offers a couple of options 
designed to cut excess solar heat gain 
through skylights. One is Filterlite, 
an under-dome add-on that uses a 
reflective solar screen plus a polycar- 
bonate Twinwal panel. The other is a 
transparent bronze dome that can be 
added over a skylight during the air- 
conditioning season—then removed to 
allow greater heat gain for the heat- 
ing season. 

How much can the improved sky- 
lights save you in energy costs? To 
find out, the University of New Hamp- 
shire developed the "skylight annual 
energy balance." This concept enables 
skylight performance to be predicted 
by weighing a variety of factors such 
as thermal conductivity, filtration, 
solar gain (good in winter, bad in sum- 
mer), lighting credit (the net value of 
light produced at the skylight instead 
of by artificial light), and the R-value 


of the roof compared with the R-value 
of the skylight. 

Blending all these factors— plus oth- 
ers such as local climate and fuel 
cost—is complicated. To simplify it, a 
computer program is used to predict 
Btu gained per square foot per year of 
a planned skylight installation. 

Right now, these studies are valid 
only for industrial buildings with flat 
roofs, but programs are being devel- 
oped for homes with sloped roofs at dif- 
ferent compass orientations. 

Until that's done, however, the data 
shows a positive annual energy bal- 
ance only when installed on buildings 
with a flat roof. 

Buying a skylight 

Naturally, you'll look for energy- 
saving features when deciding on a 
skylight. But what else? Here are 
some pointers: 

Skylight types: Home skylights 
come in three basic types. The sim- 
plest is the flush mount, essentially a 
frameless plastic blister. "Those are 
definitely a no-no," says Naturalite's 
Lou Mohn. "They are generally made 
of a plastic that is subject to discolor- 
ation and brittleness after a couple of 
years." 

Also, flush-mount skylights don’t 
have a condensate gutter for protec- 
tion against condensation damage. 

Curb-mounting skylights include a 
frame but no curb. The curb must be 
added by the installer. This requires 
lots of work and skill; if you plan to do 
your own installation, use a self-curb- 
ing unit. This type has its own built-in 
curb and flashing. It can be installed 
quite easily, as shown in the step-by- 
step sequence. 

Glazing: Skylights are usually 
glazed with one of three plastics, or 

Continued 
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Li = : 
Mark the size and location of the skylight 
inside the room, and cut away ceiling with 
a keyhole saw. Mark roof location by driv- 
ing nails through ceiling at four corners. 


Spread a band of mastic or roofing 
cement on roof felt. The amount depends 
on the brand. Generally it's applied one or 
two inches from opening. 


with glass. The cheapest material is 
cellulose acetate butyrate (CAB), the 
stuff used in most of the flush-mount 
blisters. Since it dulls, yellows, and 
becomes brittle within a few years, it's 
best to avoid CAB altogether. 

Polycarbonate is a good choice 
where maximum impact strength is 
required (as in areas where hail- 
storms or vandalism is common), but 
it, too, discolors with age. 

Acrylic plastic is the best choice. It 
starts clearer and stays clearer than 
the other plastics, and is used in most 
high-quality skylights. 

Glass is at its best when used on 
steep roofs. Its excellent clarity can 
provide a good view, and its relative 
weakness becomes less critical than 
when mounted at low angles. 

Clear, white, or tinted? Clear sky- 
lights are an obvious choice if you 
want maximum light or solar gain, a 
view to the outdoors, or dramatic 
high-contrast lighting effects. But for 
more uniform, diffuse lighting, trans- 
lucent white is better. You can also 
buy skylights in bronze or gray tints. 
They provide the same dramatic 
results as clear glazing but will cut 
down on solar heat gain. These tints 
are most popular in the West and 
Southwest. 
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Strip away about 10 inches of shingles 
around perimeter indicated by nails. Mark 
the opening with chalk and cut through 
the roof sheathing with a circular saw. 


Place skylight over opening. (Most have a 
specific edge for the “down side” of the 
roof slope.) Fasten with nails through the 
punched-out flashing holes. 


Single, double, or triple glazing? For 
maximum cost-effectiveness, makers 
recommend single-glazed skylights 
only in southern areas with less than 
2,500 annual degree-days. Double 
glazing covers most of the country, 
while triple glazing becomes cost- 
effective in areas with over 7,500 
degree-days. 

(Note: In high humidity, condensa- 
tion can form between the layers of a 
double plastic dome, but passes when 
the humidity drops. If this might both- 
er you, you should buy either translu- 
cent plastic to hide the fogging, or buy 
glass.) 

Flator domed? Domed skylights are 
inherently stronger than flat designs. 
They also have a greater ability to 
pick up and diffuse light when the sun 
is low in the sky. This makes them the 
most common type. Flat designs are 
for those who don't like the looks of 
domes or who want the clear, undis- 
torted view possible with flat glass. 

Fixed or venting? Skylights that 
open—venting types—cost about 50 
percent more than fixed types, but 
may be worth the extra money in 
rooms that can benefit from extra ven- 
tilation. 

On the roof, skylights are especially 
good at venting hot, stale air. I have a 


Frame the roof and ceiling openings with 
headers, using the same size lumber as in 
the existing framing. Be sure opening 
matches skylight size requirement. 


E >. 


Apply roofing cement to flashing and two 
inches out onto roof. Replace shingles. 
(Don't nail through flashing.) Finish inside 
well with gypsum board or wallboard. 


pair in my kitchen that does a quick 
job of clearing out smoke and cooking 
odors after a meal. 


Sizes and prices 

Here's a rough guideline for size: 3.5 
square feet of skylight per 80 square 
feet of room. But that's very general 
and there are other considerations: 
You may want more light in a play- 
room, say, than in a den. And you'll 
have to increase skylight surface in an 
area with high ceilings. 

According to Don Payne of Plasteco, 
the most popular-size skylight is 
about two by four feet. In a double- 
dome curb mount, a unit this size 
would run about $190; a self-curbing 
unit, about $220. Adding insulation to 
the curb would bring the price up to 
$250. A double-dome, curb-mounting, 
venting skylight is around $380. But 
shop around. Skylights are sometimes 
discounted by up to 40 percent. H&) 


SKYLIGHT MANUFACTURERS 


Alenco Div. of Redman Ind., 615 W. Carson, Bryant TX 
77801; APC Corp., 44 Utter Ave., Hawthorne NJ 07506; 
Bristol Fiberlite Ind., 401 E. Goetz Ave., Santa Ana CA 
92707; Kalwal, 1111 Candia Rd., Manchester NH 03103; 
Krestmark Ind., Highway 21 E., Box 386, Lewisville TX 
75067; Plasteco, Inc., Box 24158, Houston TX 77029; 
Plasticrafts, 2800 N. Speer, Denver CO 80211; Skymas- 
ter, Tubmaster corp.. 413 Virginia Dr., Orlando FL 
32803; Ventarama Skylight Corp., 75 Channel Dr., Port 
Washington NY 11050; 
ford ME 04073. 


asco Products, Box 351, San- 


The great outdoors appears to come inside with skylights. 
The size of the skylight depends upon room size and ceiling 
height. Vented types open for ventilation. Skylights shown are 
from Skymaster (left), Bristol (above), and Wasco. 


PS leisure-home plan 


arth-bermed. 


Pres, a EUS Sr et ol wi 
7k: UPA X at rir bt Mii 
T Ge SS Le) ie ee ee, 
i UNE SRE a n Ole WILL 


TETI T 


T * 


uu = j 
" Ps 


L gp - J P 
Sin 27. , 
z Ee ru * 
ow AA" LU 
> nnm à ^ 
- W i i 2 
ur Se "4 - 
T mi 4 
$ " J 
d - 7 


d 
- 

à a 
uem 
w^. 

- — 7 


pum 
By AL LEES 


m 


Ld 


M a 


Shades of Frank Lloyd Wright's famous prairie houses: 
Their earth-hugging horizontals obviously inspired this 
handsome energy-saving contemporary from the V-PAC 
Council. Easily adapted to a sloping site as well as a flat 
one, it’s set within a pedestal of earth that is sloped to drain 
away moisture that could trouble the walls of an under- 
ground home. The split-level, L-shaped plan zones activity 
areas away from the sleeping rooms, which are stacked 
atop the garage-storage wing, yet keeps bathrooms near 
the kitchen for efficient plumbing runs. The entry is at 
mid-level; half-flights of stairs in the central masonry tow- 
er descend to living areas and climb to the bedrooms, illu- 
minated by a skylight at the top. 

The driveway slices through the low berm. A higher 
berm wraps the living-dining wing up to its window level. 
A masonry walk-in fireplace anchors the left end of the 
house. Since all windows are shielded from high summer 
sun by roof projections, the house is well suited to areas 
with heavy air-conditioning needs. ü: 


Here's how to order your V-PAC plans 


Construction plans for the Berm House (VPS #57) are $65 a set, 
$95 for three sets, $20 for each extra set. Add a postage charge of 
$3 in the continental U.S., $5 elsewhere. Catalog of V-PAC plans 
is $5. Send check (U.S. funds) to Vacation Plans Service, Box 622, 
Princeton, N.J. 08540. For MasterCard or Visa orders, call (609) 
924-9655. V-PAC Council is a group of building-materials manu- 
facturers promoting quality design in leisure homes. 
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At your local Hardware/ 
iHome Center Store. 
APRIL 22-MAY 8, 1982. 


| Spring Home Value Days, 1982, is sponsored by the National 
| Retail Hardware Association and its affiliated associations 
| through more than 18,500 member stores everywhere. 


You'll find special prices and special values during Spring 
Home Value Days at your local participating Hardware/Home 
Center Store. And you might win a "slice" of an expensive, 
luxuriously furnished Captran or Interval International resort 
condominium. Exciting Grand Prize is full ownership for one 
week every year, plus your first round trip on Delta Air Lines. 
There are 100 other free one-week prize vacations, too, plus 
hundreds of other prizes. Enter now... fill out the special 
coupon and deposit it wherever you see the participating 
store display before May 31, 1982. 


USE THIS COUPON TO ENTER THE BIG SWEEPSTAKES 


Name 


Address 


-— T9 
Jit 


Home Value Days Sweepstakes subject to Federal. State and local laws 


Beginning here: Our spring 
hardware section groups 
together information on 
home-maintenance tools 
and materials you'll find 

at your local home center 
or hardware store 


Screwdrivers 


— fhere's a right one 


for every job 


By THOMAS H. JONES 


Screwdrivers come in such a variety of 
sizes, shapes, and special-purpose designs 
that only the most experienced craftsman 
is likely to have a thorough knowledge of 
mnia available—and which to use for each 
job. 

The ordinary flat-tipped screwdriver is 
the most used (and perhaps the most 
abused) tool in most toolboxes. As we reach 


for the handiest driver, we often ignore the 
fact that the tips are dimensioned for par- 
ticular screw sizes. But choosing the right 
one can make the job easier and quicker, 
and youll be less likely to damage the 
screw head, the work piece, or your 
hand. 

The same can be said of all the other 
types of screwdrivers: With a better idea of 
what's out there and what each type is for, 
you can better choose which ones you need 


in your collection. The information on 
these four pages should help you collect 
and use screwdrivers with discrimination. 


Choosing the tip 
With flat-tipped drivers, choosing the 
right-size tip is fairly obvious: Use the big- 
gest blade that will fit the slot, but be sure 
it's no wider than the head of the screw (see 
table on next page for details). 
Continued 
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THE PRICE OF POWER 
HAS JUST 
GONE DOWN 510. 


We've just trimmed the...) 
price of the Cutter, our most 7 
powerful electric nylon 
trimmer. — . 

From March 1 to June 
30, 1982, Black & Decker is 
offering a $10 rebate on the 
12-inch Cutter. And a $7 
rebate on the 10-inch model. 

But the price of the 
Cutter isn't the only thing that 
will impress you. There's our 
special feeding system. Just 
the touch of a button keeps 
the line at its most powerful 
cutting length. 

So go see your dealer for 
details. Because the price of 
power has never been easier 
to pay. 


$10 off model 8255; $7 off model 8251. 


Black & Decker, 


Screwdrivers 
[Continued] 
Select the right-size screwdriver 


Slotted (blade 


Screw size width, in.) Phillips 
0 3/32 Point #0 
1 Va Point #0 
2 Vs Point £1 
3 5/32 Point #1 
4 46 Point #1 
5 3^6 Point #2 
6 Va Point #2 
7* Va Point #2 
8 5⁄6 Point #2 
g* “16 Point #2 

10 5/6 Point #3 
12 Ve Point #3 
14* 3/8 Point #3 
Va" TAG Point #3 
16* TAG Point #3 
18* 7hg Point #4 
S^ge" Vs Point #4 
20* Vs Point #4 
24* W Point #4 
3/g" Vo Point #4 


*Wood screw 


Screwdriver handle should be comfortable and 
give a good grip. Hardwood handle (1), still pre- 
ferred by many, is becoming hard to find. Hex- 
agonal plastic handles (2, 3) with deep flutes are 
the most common type today. Rubber sleeve 
over plastic handle (4) gives a more comfortable 
grip and more turning power. Stanley's new 


Magnetic-tip screwdriver, the Workmaster 
from Stanley, has flat-tip, Phillips, and Torx bits. 
Spare bits can be stored in the handle. 
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Beyond tip size, there are different blade 
shapes and lengths and different tip config- 
urations that suit particular flat-tipped 
drivers to particular jobs, as you'll learn in 
the photo caption on this subject. 

If you thought keeping your toolbox 
stocked with the necessary screwdrivers 
was unbearably complicated— with all the 
flat-tipped models, five sizes of the Phillips 
type, and a few Allen wrenches—you may 
find you also need a number of special- 
ty drivers for special screws that are now 
becoming more common: Clutch, Pozidriv, 
Reed Prince, Scrulox, and Torx (see dia- 
grams). One solution is to buy multi-blade 
screwdrivers instead of separate tools. 

Special-function screwdrivers can make 
some jobs much easier. For example, ratch- 
eting screwdrivers speed a job because you 
don't have to keep changing your grip on 
the handle. Probably the most effective 
manual tool for speedy screwdriving is a 


three-sided handle (5) and Crescent's four-sided 
style (6) are designed to fit the fist better, give 
more comfort and torque. Heavy-duty screw- 
driver (7) has a bar of steel running through the 
handle with wood side plates attached. Distinc- 
tive wood handles identify cabinetmaker's 
screwdriver (8) and gunsmith's driver (9). 
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Specialty screws need special drivers: Phillips 
screws (1) are used in a great variety of manu- 
factured products and house and cabinet hard- 
ware. Pozidriv screws (2) are a special version of 
Phillips that are easier to drive. They're used in 
the automotive, aircraft, electronics, and appli- 
ance industries. Clutch screws (3) are used in 


200066 


bit brace fitted with a screwdriver bit. It 
combines speed and power with control. 
But it won't fit in close quarters. There are 
also extra-torque screwdrivers that can 
give you more power without the space 
requirements of the brace. 

When neither the brace nor extra-torque 
screwdrivers will loosen a rusted or 
jammed screw (or the slot is so deformed 
that the bit rides out) the answer is the 
impact wrench. Bits are available for these 
to match most screw types, and the tool will 
also drive nuts with ¥%-in.-drive hex or dou- 
ble-hex sockets. 


Shopping tips 


Look for good-quality material and con- 
struction. The blade should be made from 
high-quality steel, preferably a boron or 
vanadium alloy. The handle should be free 
of rough spots or sharp edges. 

[Text continued on page 138] 


Brace with a screwdriver bit is the best choice 
for furniture making and woodworking. It com- 
bines high torque and speed with control. Cab- 
inetmaker blades are available for braces. 


r 


automobiles and recreational vehicles. Scrulox 
(Robertson) screws (4) are used in the mobile- 
home, boat, and hobby industries. Allen (hex) 
screws (5) are used for machinery assembly and 
as setscrews. Torx screws (6) are used on auto 
lights and trim, appliances, and electronics 
items. Reed Prince (7) are used in RV's. 


$5 off model 79-003. 


Screwdrivers 


[Continued] 


Screw starters hold the screw on the driver tip 
until it is well into the hole. Some have two 
spring-loaded fingers that grip the screw (de- 
tail, top right). These have the surest grip but 


Automatic spiral-ratchet screwdriv- 
ers, Stanley's Yankee series, drive 
wood screws fast—just push on the 
handle. A return spring keeps the tip 
in the slot when you draw back for 
another stroke. These can be set to 
drive screws or back them out. 
Locked, they serve as rigid drivers. 
Shown are the 133H Handyman 
(top), the 135A Light Duty (center), 
and the 130A All-Purpose (above) 
models. Interchangeable flat and 
Phillips bits are available. They're 
particularly good for mounting hard- 
ware (left). 


For extra turning torque, try these: Garrett Wade's extra-torque ratchet- 
ing screwdriver (1) with a swing-out handle; Xcelite's T-handle (2); 
square-blade (mechanic's) screwdriver turned with an adjustable wrench 
(3); socket wrench with a screwdriver socket (4)—many sizes are avail- 
able; brace with screwdriver bit (5); or an impact wrench (6). 
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may be difficult to disengage. Others deform 
the tip to temporarily jam it in the slot. One such 
design is Hunter Tool's cam-operated rotating 
wedge (detail, center). Spring-loaded wedge in 


e—— ———— ud Lunam 


the top of the screw starter by Ullman Devices 
is jammed in by a simple twist (detail above). 
Other end is a magnetic retriever. These are 
made for slot and Phillips screws. 


Multi-blade, multi-bit screwdrivers include Jensen's stubby driver (1) 
with reversible blade; Xcelite's FSD-1 (2) with reversible blade and revers- 
ible bits. Vermont American's all-purpose multi-bit driver (3) stores mag- 
netized bits in handle. Xcelite's versatile series 99 system (4) has a large 
selection of interchangeable blades and handles. 


Offset screwdrivers let you get to screws in obstructed places. They're 
difficult to keep in the slot but there's usually no alternative. Shown are 
Stanley's 3402 Yankee offset ratchet screwdriver (left); it comes with No. 
2 Phillips and '-in. flat-tipped blades. Center: a set of Phillips offset 
screwdrivers; right: a set of flat-tip offset screwdrivers. 


NOT JUST ANOTHER PRETTY TURN ON. 


When we set out to make 
this kitchen faucet back in 1953, 
we wanted to make it more than 
pretty. 

wanted to make it work 
better than ordinary faucets. So 
we made it without washers that 
wear out and cause drips. 

When it's on, it's on. And 
when it's off, it's off. 

Then we styled it to stay in 
style. And gave it a triple-plated 
chrome finish. 

Today the Delta? single- 
handle kitchen faucet is a classic 
both in the way it looks and the 
way it lasts. 

So even though were not 
just another pretty turn on, we 
do make plenty of pretty turn 
ons for the kitchen and bath, 
from our new Cultured Onyx" * 
handles to our elegant Cultured 
Gold ** finish to our new 
Azurelite™ one-piece toilet. Ask 
your Delta plumber. 


*Simulated onyx. ‘Simulated gold finish. 


BECAUSE WE LAST. 


DELTA FAUCET COMPANY 

A DIVISION OF MASCO CORPORATION OF INDIANA 

55 E.TH TH ST. BOX 40980. INDIANAPOLIS, IN 46280 

© COPYRIGHT 1982 MASCO CORPORATION OF INDIANA 
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Screwdrivers 
[Continued] 


The screwdriver tip is critical. If it's too 
thick, it won't fit in the screw slot; if it 
tapers to a sharp edge, you'll have trouble 
keeping it in the slot. There are industry 
standards for screwdriver tips and for slots 
in screw heads. You'd think after all these 
years that manufacturers would have fig- 
ured out that the tips ought to fit the slots. 
But that's not always the case. Inspect the 
tip before you buy. 


The screwdrivers we show are all of 
steel. There are also screwdrivers made of 
other materials for special needs. Non-fer- 
rous metal blades are made for spark-proof 
use in possibly explosive atmospheres. 
Nonmagnetic blades are for working on 
sensitive equipment. Blades of various 
plastics are available for tuning electronic 
circuits. Whatever the screw-turning job, 
there's a right driver to do it. 


SOME SCREWDRIVER SOURCES 


Brookstone Co., UA Vose Farm Rd., Peterborough NH 
03458; The Cooper G 7505. (Xcelite and Crescent tools), 
Box 728, Apex NC 27502; The Fine Tool Shops, Box 
1262, 20 Backus Ava., Danbury CT 06810; Garrett Wade, 
161 Áve. of the Americas, New York NY 10013; Hunter 
Tools, 9674 Telstar Ave., El Monte CA 91731; Jensen 
Tools & Alloys, 1230 S. Priest Dr., Tempe AZ 85281; 
Leichtung, 4944 Commerce Pkwy., Cleveland OH 44128; 
Nat Cam, 1835 W. Union Ave., Unit 15, Englewood CO 
80110; Sears Roebuck and Co., Sears Tower, Chicago IL 
60684; Shopsmith, Inc., 750 Center Dr., Vandalia OH 
45377; Stanley Tools, Div. of The Stanley Works, New 
Britain CT 06050; S/V Tool Co. Inc., Newton KS 67114; 


Vermont American Hardware, Lincolnton NC 28098. 


Ratcheting screwdrivers are fast be- 
cause you don't have to keep chang- 
ing your grip. Simple Phillips (1) and 
flat type (2) shift to drive, locked, or 
withdraw position. Easydriver (3) 
comes with assortment of bits and 
adapters for '4-in. and s-in. sockets. 
Screwball (4) has three double-end- 
ed flat and Phillips bits. Garrett 
Wade's Extra-Torque ratcheting 
driver (5) has swing-out handle and 
selection of bits. Speedriver (6) 
drives screws fast—when the going 
is easy (right); has flat and Phillips 
bits. 


Flat-tipped screwdrivers for slotted screws come in a variety of sizes and 
styles: Keystone tip on a round blade (1) is the most common. Electri- 
cian's (or cabinet) screwdriver (2) has a round blade; the tip is ground to 
the diameter of the blade, so it is easier to get to screws buried in wiring. 
Mechanic's screwdriver (3) has a keystone tip and a square blade that can 
be turned with a wrench for added torque—it's the best all-around con- 
figuration. Cabinetmaker's driver (4) has the tip ground to fit wood 
screws (ordinary screwdrivers have the wrong taper for wood screws, 
which makes it hard to keep the tip in the slot). The tip is as wide as the 
blade, so you can drive screws into counter-bored holes without gouging 
the sides. The blade has a wide, flat section at the top, for turning with an 
adjustable wrench. Gunsmith's screwdriver (5) has parallel-ground tip— 
there is no taper. As it contacts the screw slot from top to bottom, slip- 
ping and marring are less likely. It is the best choice where the screw 
heads are to be decorative. 


7 " 
Na. 41-068" 
K. & D. No. 265 
Ome Set of Six 
Type II Class 1 
Jewelers apice 
Blade Siss O95", Gan, TOT, dB". qup 
Fealerad Specifications CR sas 
Steck Me. 8128-288-AT45 
EKEXNDERHK à DAVES CO LEBANON, N. M, U.S. A. 


&p 


P. ^" z i hk. 
LU he hoon iaaa eim. MM VADE M qr a Te oco RES EAE: Urn 
e M REM i um pcc MN gp Mete tms 
A UE at acre ee, along 


tes 
5 

j 

f 

f 


] 
| 
|J 
rj 


Miniature screwdrivers have a swiveling top on 
the handle that allows one-hand operation 
without losing control (above). Jeweler's set 
(far left] has blades from 0.025 to 0.100 inch 
wide. Miniature set (center) has one handle and 
interchangeable blades, including Phillips and 
Allen tips. Radio Shack miniature set (near left) 
has blade tips slightly wider than jeweler's. 
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This Andersen box bay is ideal for space-conscious new homes, remodeling and window replacing 
| because it takes up as little as 50" of wall space, yet a high wide view still comes home. It's made of 
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ome ye Poele E Name. 
aa Andersen? box bay Mail coupon to — aie 
NOME Andersen Corp., Box 12, Bayport, MN 55003. Address 


£2002 Copyright © 1982 Andersen Corp., Bayport. MN Zip 


rid Window-replacement 
oes eme system for 
oadr-sizze openings 


STOCK-SIZE WINDOW 
(STORM PANEL 
OPTIONAL) 


AUXILIARY 
CASING 


FILLER RIGID VINYL 
STRIP TRIM STRIPS 


dE RIGID VINYL 
h-CHANNEL 


SUPPORT MULLION ——*- 


By V. ELAINE SMAY 


Replacing the windows in older houses can 
be a problem. Often the old ones were sized 
to standards that are now obsolete, or were 
handmade for openings dimensioned ac- 
cording to the builder's whim. Today's fac- 
tory-built, stock-size windows won't fit 
such openings. Until recently, that meant 
you had to order custom-made replacement 
windows from a manufacturer to get qual- 
ity, weather-tight windows—an expensive 
proposition that often meant long delays. 

Now there's an alternative. The Ander- 
sen Corp., which makes vinyl-clad wood- 
frame windows, has introduced a selection 
of filler and trim pieces designed to fit the 
company's stock windows to those odd 
openings. These installation aids are made 
of rigid vinyl or vinyl-clad wood and come 
in a variety of shapes and sizes (see photo 
at left). All are factory-finished in brown or 
white to match the window exteriors. (Ca- 
radco Corp., Box 920, Rantoul, Ill. 61866, 
has a similar system called FastFit.) 

You start by selecting from a dealer's 
catalog the stock window closest in size to 


Continued 


Window-installation aids from Andersen in- 
clude these pieces: Auxiliary casing is 12Y5-ft. 
lengths of milled wood sheathed in vinyl. A 
flange overlaps the window frame to form a 
weather-tight seal and conceal shims and 
anchoring flange. Filler strips are *-in. exterior- 
grade plywood sheathed in vinyl on the edges 
and on one face. They come in two widths and 
two lengths, and cover shims or blocking when 
a window is set in an oversize opening. Rigid- 
vinyl trim strips provide a weather-tight seal 
over joints. They come in two styles and can be 
customized with a razor knife. Vinyl-laminated 
boards are 2x8 panels of exterior-grade ply- 
wood covered with vinyl. They fill extra-large 
gaps between the window and opening. Rigid- 
vinyl h-channel covers exposed wood edges of 
filler strips that have been ripped to narrower 
widths. The upper flange is predrilled for nail- 
ing. Support-mullion filler strips can be used to 
expand a combination unit or to fill gaps up to 
two inches wide at side jambs. Jamb clips are 
nailed to the side jamb, then secured to the win- 
dow opening or bent to fit around wood bucks. 
Extension jambs and casing conceal them when 
the installation is finished. 


need of refinishing (1). Instead, this homeowner had the windows windows were removed, and the windows were pried loose and lifted out 
replaced with double-glazed, stock-size windows using installation aids — (2). The wood bucks were pried off and the old caulking scraped off. 
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A TOP TO BOTTOM COMPARISON 
OF GAS POWERED TRIMMERS. 


All controls and starter up at your fingertips, 
away from cutting head. For easier operation, 
easier starting, no bending over. 


Top-mounted engine keeps carburetor and air 
cleaner out of dust and flying debris, for 
less maintenance, longer life. 


E | Dr. L] 7 
Top-mounted Weed Eater Trimmer 
Engine is here, on top, for balance and 
easier handling, not at the end of a long 
shaft. So there's less fatigue and back strain. 
Fuel is in this shaft, 


instead of a fuel tank. Adjustable handle allows you to change 


cutting angle for edging. No way with 
a bottom-mounted engine. 
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Sleek, streamlined and 
: engineered to look like 
Starter I5 down here, near i the high-quality machine 
the cutting head. So you it is. 
r lift the | 
yrs set Dd ikward. 


| Just tap the head 
Bulky engine obstructs cutting on the ground for 
under low bushes and shrubs. f more cutting line. 
| f Clutch automatically 
keeps head from 
| turning while 
4 |) starting and at idle. 


Engine mounted down here, at the 
end of handle. Unwieldy and not 
well balanced. And right down in 
the dust and debris of cutting. 


Almost impossible to change T 
cutting angle for edging. TN m 


Direct drive, with no HC 
clutch to stop cutting \ 


head from Sa while - 
i — F 


WEED EATER. ON TOP FOR A LOT OF GOOD REASONS. 


Beaird-Poulan/Weed Eater Division Emerson Electric Co. Shreveport LA 71129 
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New window setup was formed by combining a 
fixed-glass unit with two flanking casement 
windows. To join them, the vinyl flange was cut 
from the inner edge of the casement units (3) 
and wood joining strips were driven into the 
grooves in the frame (4). These strips align the 
three units when they are joined, forming a 


the opening. Andersen’s windows come in 
widths from 16 to 148 inches and in heights 
from 20 to 84 inches (at four-inch incre- 
ments in each dimension). Then the dealer 
will help you choose the appropriate instal- 
lation aids to fill in any gaps. The windows 
are double-glazed units; clip-on storm pan- 
els are optional. 

The window-replacement job shown in 
these photos was done by a contractor. But 
Andersen designed the system for do-it- 
yourselfers. There is minimal carpentry 
involved—generally, you just cut the prop- 
er installation aids to length and put them 
in place. Since they're finished to match 
the window frames on the exterior, there's 
no painting or even touch-up required. 

The contractors replaced this old single- 
glazed metal-frame picture-window combi- 
nation with a new combination window 
they assembled on site from a fixed-glass 
unit and two casement windows. The whole 
job took less than two hours. 

For more information, write to the 
Andersen Corp. (Bayport, Minn. 55003) 
and request the brochure, "Window Re- 
placement Systems." B 


| 


under the sill (8); shims at the sides center it in 
the opening. Wood stops, to be installed later, 
will conceal the exposed nailheads. Jamb clips, 
previously nailed to the wood filler strips on 
each side of the window, are then nailed to the 
inside of the window opening (9). Extension 
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To level the new window, shims are placed 


uo 
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tight, infiltration-free joint. Rigid-vinyl trim 


strips matching the color of the window frame 
are cut to length and pressed into the grooves 
in the wood joining strips (5). Then the units are 
pulled together, clamped, and nailed through 
the inner surfaces of the jambs from both sides 
of the adjoining frames. Nailheads will be cov- 
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to the opening, is lifted into place. All trim and 


jambs and interior casings will cover them 
when the installation is completed. Batt insula- 
tion is stuffed into the gap between the new 
window and the old opening. Pine extension 
jambs, also available from Andersen dealers, 
are set in the alignment groove in the window 
jamb and nailed in place. Finally, wood stops 


ered by stops when the installation is finished. 
Filler strips—vinyl-covered plywood—are cut to 
length and nailed to the sides and top of the 
new window since it is both shorter and nar- 
rower than the opening. T-shape vinyl trim 
strips conceal joints and form a weather-tight 
seal over them (6). 


New window, completely assembled and fitted filler pieces match the window frame on the 


outside for a factory-made look. 


d i J " 
LJ Nm | E. 
al — E; E 
g 5 T r A m 
2E eir n 


T. r| ET x! L4 P b. i 
z 1 id Ta EX "s 


(included with the window) are nailed to the 
jambs of the operating windows (10). Milled- 
wood casing is mitered to fit around the inside 
of the window and cover the space out to the 
wall. Then it is nailed to the wall and extension 
jambs (11). Unfinished wood was later finished 
to match room trim. 


Super Sellin' Days at your 
GMC dealer can mean Super 
Buyin' Days if you're in the 
market for a light-duty truck. 
With regular cab Wideside pick- 
up and Vandura models equipped 
with our special options package, 
you can choose automatic trans- 
mission or air conditioning at no 
extra cost while supplies last. And 


you can even equip your pickup 
with the optional 6.2 liter diesel 
if you wish. 

Super Sellin' Days. They're 
happening right now at your 
GMC dealer. If your old truck 
has seen its best days, our timing 
couldn't be better. And neither 
could yours. Go on over and pick 
out your new GMC. 
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Transmission offer available on long-wheel- 
base vans and 1/2- and 3/4-ton pickups only. 
Some GMC trucks are equipped with engines 
produced by other GM Divisions, subsidiaries, 
or affiliated companies worldwide. See your 
GMC truck dealer for details. 
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Surface preparation 


before painting. New 
Quick Prep cuts the 
work you hate the 
most in half. 


You can't put fresh paint over old 
paint that's blistered, peeling, 
chalky, mildewed, dirty or greasy. It 
won't look as good, last as long, 
protect as well. 

Now the Quick Prep wet- 
method gets you ready to paint 
faster and better than sandpaper, 
scraper and wire brush. 

The wet-method cools the 
surface, cuts drag, reduces clog- 
ging. Indoors or out, Quick Prep 
makes less of the work you 
hate most. 

Get Quick Prep Kits and refills 
wherever you buy paint. 


Another innovative product from 
EZ PAINTR 
a 


newell company 


Malesauikre Vssr inan “LAD? 


© 1981, EZ Paintr Corp. 
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SHOP TALK 


By AL LEES 


Crystal-balling can be fun 


Any major anniversary of this "What's 
New'magazine" is bound to be more of a 
toast to the future than a wallow in nos- 
talgia. So what could be more appropriate 
in this 110th-year issue than a salute to a 
new World's Fair opening this month? 

As we go to press, finishing touches are 
being applied on exotic monuments to 
building technology that have sprouted 
like giant mushrooms to transform a 
blighted 72-acre site in downtown Knox- 
ville. A 74-ft.-dia. glass globe atop a 200- 
ft. tower—the Sunsphere—proclaims the 
fairs theme: Energy turns the world. 
Nearby, the $21 million U.S. pavilion 
thrusts itself forward in a breath-stopping 
cantilever over a fountain plaza. (Inside, a 
“computer cornucopia” will tumble forth 
answers to visitors’ questions.) 

Fairs have always inspired technologi- 
cal innovation, and the national pavilions 
of 21 participating foreign countries 
promise special delights: The guides that 
walk you through Japan's displays will be 
talking robots; China promises a solar- 
powered dragon boat. 

You may have heard that this mid-size 
Tennessee city isn't set up to house the 
expected influx, but fair officials assure us 
this isn't true. There are some two million 
room-nights (in motels, apartments, uni- 
versity dorms) waiting in a computerized 
reservation system. Just call the Housing 
Bureau at (615) 971-1000. If you'd pre- 
fer to rent a Winnebago RV for your stay, 
call (615) 974-4777. 

The fair runs May 1 through Oct. 31, and 
we'll be reporting further on it, later. 
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And now: a look back 


Our happiest surprise in months was the 
unheralded receipt, in a recent morning's 
mail, of a delightful new book titled Amer- 
ican Shelter. A five-year labor of love by 
award-winning architect Lester Walker, 
the book is an illustrated encyclopedia of 
single-family homes in America, from ear- 
ly-Indian lodges and tipis through last 
year's post-modern whimsies. 

The most personally gratifying aspect 
of Walker's broad review, to me, is the role 
he ascribes to POPULAR SCIENCE in reporting 
on and influencing housing trends. PS 
comes into special prominence in the later 
chapters, where several of the homes for 
which we've offered build-it-yourself 
plans are given featured treatment. 

Long-time readers of this magazine will 
recognize the house in Walker's sketch 
below asthe famous Lockbox he designed 
for us. We built it and ran a detailed con- 
struction series on it in the early '70's—a 
series that's been updated and collected 
into another hard-cover: Leisure Homes 
($18.95 from Van Nostrand Reinhold, 7625 
Empire Dr., Florence, Ky. 41042). 

Walker's prose in American Shelter isn't 
as consistently precise as his sketches, but 
the latter dominate the book. As our sam- 
ple indicates, each sketch dissects the 
essential components of a house that rep- 
resents its historical period. The whole 
book is chronologically organized into a 
painless reference work that belongs in 
every home library. American Shelter is 
$27.95 from Viking Press, 625 Madison 
Ave., New York, N.Y. 10022. | 
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UNIT PLUGS INTO 
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PLYWOOD SHUTTERS 
SLIDE OVER WINDOWS 
TO PROTECT THE 
HOUSE FROM 
INTRUDERS 


DETAIL OF LESTER WALKER SKETCH 
FROM AMERICAN SHELTER (p. 266) 


| new ower —— dowel pinning and counter boring. 
tools from Shopcraft® All | the pre- NEM 


A eii Wood Lathe With variable speed to 
cision of stationary tools. Fora: ie |. mar help you shape, sand and turn 
wholelotless. . a UM | beautifully. | 

In fact, Shopcraft | BenchTor -— 10-1 x 1 Band Saw a can do 4-Inch Belt Sander The power you 
Tool prices start where quality — ^ prec e tering and intricate need for satin smooth finishes 
portables leave off. So you get ; 2 cutting J with ease. without hand sanding. 

a lot more capability for just — y^ & '-Inch Drill Presses Give 5 & 6-Inch Grinders To keep your 


. you the precision you need for tools sharp and true. 

Look for the remarkable 
BenchTop Workshop at your local 
hardware or home center. Or call 
us at 314-634-4040 for the 
name of the nearest dealer 

and a free color brochure. 
The BenchTop 
Workshop. Big 
tool capability at 
little tool prices. 
Only from 
Shopcraft. 


BENCHIOP IOOLS 


BenchMark Tool Company 
Jefferson City, Missouri 65101 ©1982 BenchMark Tool Company USA 


en most caulks | 
crumble, 


Any caulk that hardens will crack and 
crumble away. But Geocel Caulking 
Sealant won't. It stays flexible for years. 
Geocel is a unique elastomeric 
copolymer that penetrates deep into 
cracks. Seals out water and weather like 
no ordinary caulk can. 


Use Geocel on virtually any building 
material, even on damp surfaces. It will 
form a tight bond that actually improves 
with time. Expansion and contraction 
due to temperature changes won't 
break the bond, because Geocel 
stretches. In fact, its twice as 
stretchable as silicone sealants, 
yet costs less. 

Next time you need a caulk or 
sealant, get the one that won't 
crack or crumble away. Get 
Geocel Caulking Sealant. 
Available at better hardware 
stores and home centers. 


Geocel 


Geocel Corporation 
P.O. Box 398 
Elkhart, Indiana 46515 


Energy-saving products for the home and industry. 


eocel stays flexible. 


Shop talk 


[Continued] 


Ahead: smaller but better 


Since this anniversary issue is also our 
spring home-improvement issue, the PS 
staff offers (on earlier pages) our best 
guess as to what the American home of 
the future will be like. A great influence on 
the immediate future is the annual con- 
vention and product expo of the Nat'l 
Assn. of Home Builders. | touched on one 
aspect of this event in last month’s col- 
umn; here are a few more observations: 

The economic outlook for U.S. home 
builders has been bleak for several years, 
but I've remarked, about previous NAHB 
shows, that you'd never sense this from 
the rich profusion of these yearly product 
displays. This year, however, tight money 
was finally evident—both from the lighter 
attendance and from the many gaps on 
the exhibit floors. Some building-material 
manufacturers simply couldn't justify ex- 
hibition costs in a lean year, and their last- 
minute withdrawals left a patchwork of 
empty booth spaces throughout the Las 
Vegas show. The companies that came, 
though, displayed as lavishly as ever— 
with enough innovative products to lift the 
hearts of us trend-spotters. 

Discussions on the floor, and in the 
many symposia and press conferences 
that surround this expo, centered on ways 
to shrink new-housing costs. Among the 
leading architects and builders | spoke 
with, | found surprising agreement with 
our speculations in this issue. 

Perhaps the most striking exhibit at the 
show was a fully furnished house erected 
within the convention hall by Housing 
magazine—a home scaled down in size 
but not in quality, and a dramatic demon- 
stration that smaller and fewer rooms do 
not have to feel cramped or compro- 
mised. The illusion of greater space was 
created by multi-level ceilings and by 
"floating" the furniture above the floor 
(often with recessed lighting tucked be- 
neath). One room, isolated from the main 
house, had foldaway furniture to convert 
it to a variety of uses. 

Compactness was the trend in other, 
less elaborate exhibits, as well: 

When GE first announced a microwave 
oven that replaced a range hood, we 
thought it such a good idea (getting a 
cumbersome appliance out of limited 
counter space) that we ran the first maga- 
zine story on it [PS, Oct. '79]. Atthis year's 
show nearly every major appliance maker 
offered some version of it. 

Maytag introduced a new dishwasher 
that runs so quietly it's ideal for compact 
kitchens. Carrier has shrunk a heat pump 
into a unit that fits through the wall like a 
big air conditioner—ideal for small yards 
that have no space to waste on bulky com- 
pressors. Kohler unveiled a bathtub so 
short it'll fit into a shower-stall space. 

Smaller, space-efficient housing won't 
be viewed as any sacrifice by future home 
buyers, builders agreed. With today's 
active life styles, who has the time to 
devote to upkeep of the sprawling, high- 
maintenance homes of yesterday? 


What makes this radar detector ~ 
so desirable that people 
used to willingly wait months for it? 


Anyone who has used a conventional passive radar 
detector knows that they don't work over hills, around 
corners, or from behind. The ESCORT® radar warning 
receiver does. Its uncanny sensitivity enables it to pick 
up radar traps 3 to 5 times farther than common de- 
tectors. It detects the thinly scattered residue of a radar 
beam like the glow of headlights on a dark, foggy road. 
You don't need to be in the direct beam. Conventional 
detectors do. Plus, ESCORT's extraordinary range 
doesn't come at the expense of more false alarms. In 
fact, ESCORT has fewer types and sources of false 
alarms than do the lower technology units. Here's how 
we do it. 
The unfair advantage 

ESCORT's secret weapon is its superheterodyne 
receiving circuitry. The technique was discovered by 
Signal Corps Capt. Edwin H. Armstrong in the military's 
quest for more sensitive receiving equipment. ESCORT 's 
Varactor-Tuned Gunn Oscillator singles out X and K 
band (10.525 and 24.150Hz) radar frequencies for close, 
careful, and timely examination. Only ESCORT uses this 
costly, exacting component. But now the dilemma. 


The Lady or The Tiger 

At the instant of contact, how can you tell a faint 
glimmer from an intense radar beam? Is it a far away 
glint or a trigger type radar dead ahead? With ESCORT 
it's easy: smooth, accurate signal strength information. 
A soothing, variable speed beep reacts to radar like a 
Geiger counter, while an illuminated meter registers fine 
gradations. You'll know whether the radar is miles away 
or right next to you. In addition, the sound you'll hear is 
different for each radar band. K band doesn't travel as 
far, so its sound is more urgent. ESCORT -keeps you 
totally informed. 


The right stuff 

ESCORT looks and feels right. Its inconspicious size 
[1.5Hx5.25Wx95D),cigarlighterpowerconnectorandhook 
and loop or visor clip mounting make installation easy, 
flexible, and attractive. The aural alarm is volume ad- 
iustable and the alert lamp is photoelectrically dimmed 
after dark to preserve your night vision. And, a unique 
city/highway switch adjusts X band sensitivity for 
fewer distractions from radar burglar alarms that share 
the police frequency while leaving K band at full strength. 


Made in Cincinnati 
Another nice thing about owning an ESCORT is that 
you deal directly with the factory. You get the advantage 


of speaking with the most knowledgable experts avail- 
able and saving us both money at the same time. Further, 
in the unlikely event that your ESCORT ever needs re- 
pair, our service professionals are at your personal 
disposal. Everything you need is only a phone call or 
parcel delivery away. 


Corroborating evidence 

CAR and DRIVER . . . "Ranked according to perfor- 
mance, the ESCORT is first choice . . . it looks like 
precision equipment, has a convenient visor mount, 
and has the most informative warning system of any 
unit on the market . . . the ESCORT boasts the most 
careful and clever planning, the most pleasing packag- 
ing, and the most solid construction of the lot” 

BMWCCA ROUNDEL ... "The volume control has a 
‘silky’ feel to it; in fact, the entire unit does. If you want 
the best, this is it. There is nothing else like it^ 

PLAYBOY . . . "ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
iva uncompromising effort at high technology in the 

ield^ 

PENTHOUSE . . . "ESCORT's performance stood out 
like an F-15 in a covey of Sabrajets:" 

AUTOWEEK ... “The ESCORT detector by Cincinnati 
Microwave . . . is still the most sensitive, versatile 
detector of the lot." 

The acid test 
There's only one way to really find out what ESCORT 


is all about. We'll give you 30 days to test it for 
yourself. If you're not absolutely satisfied, we'll refund 


your purchase as well as pay for your postage costs to 
return it. In fact, try an ESCORT and any other detector 
of your choice. Test them both for 30 days and return 
the one you don't like. We're not worried because we 
know which one you'll keep. As further insurance for 
your investment, ESCORT comes with a full one year 
limited warranty on both parts and labor. This doesn't 
worry us either because ESCORT has a reputation for 
reliability, We know that once you try an ESCORT, 
radar will never be the same again. So go ahead and 
do it. Order today. 


You don't have to wait 
Just send the following to the address below: 
LJ Your name and complete street address. 
O How many ESCORTS you want. 
LJ Any special shipping instructions. 
CO Your daytime telephone number. 
LJ A check or money order. 


their credit card number and expiration date for 
the check. Or call us toll free and save the trip 
to the mail box. 


CALL TOLL FREE... . .800-543-1608 
IN OHIO CALL. ...... 800-582-2696 


ESCORT (Includes everything). . . . $245.00 . 
Ohio residents add $13.48 sales tax. 


Extra speedy delivery 
If you order with a bank check, money order, 
Visa, or MasterCard, your order is processed for 
shipping immediately. Personal or company 
checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


O CINCINNATI MICROWAVE 
Department 516 
255 Northland Boulevard 
Cincinnati, Ohio 45246 


Regular, | mg. "tar", 0.2 mg. nicotine 
av. per cigarette, FTC Report Dec. '81; 


p. Menthol, 1 mg. "tar", 0.2 mg. nicotine 
/ av. per cigarette by FTC method. 

M = 
sf - P 19828&W T Co 


The pleasure is back. 


BARCLAY 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


99% lar free 
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The nuts and bolts of 
safetying nuts and bolts 


Snug a nut on a bolt, nd tension keeps it 
from backing off. But in applications sub- 
ject to vibration you need additional lock- 
ing power. The technical term for this is 
safetying, and you can accomplish it easily 
with the techniques shown here. They're 
not designed to meet aircraft or racing 
standards, but for around the home and 
garage they'll perform well. 

Spring lock washers are compressed by 
tightening a fastener. The split washer 


FLAT 
WASHER 


NYLOCK NUT 


maintains tension by either expanding 
against the nut or the underside of the bolt 
head. Always use a flat washer underneath 
to keep the spring portion of the washer 
from digging into the work surface. 

Tooth lock washers use a series of pro- 
truding jagged teeth to bite into either the 
work surface or the head of the fastener—or 
both. There are three types: with external 
teeth, with internal teeth, and: with a com- 
bination of the two. 


SINGLE SAFETY WIRE 


ie. 
um 


Hexagon jam nuts are thin nuts normal- 
ly used under a square or hex nut to lock it 
in place. A jam nut should be tightened to 
seat against the work piece. Next, the work 
nut is tightened while the jam nut is held 
with a wrench. Jam nuts work ideally 
where a nut must be accurately positioned 
for adjustment or spacing purposes. 

Castellated or slotted nuts have been slot- 
ted to receive either a cotter pin or safety 
wire. They are torqued to the correct value 
and further positioned to align a slot with a 
drilled hole in the bolt. A cotter pin or safe- 
ty wire is then passed through, locking the 
two units together. 

Nylock nuts contain an internal nylon 
ring to prevent loosening. The ring fills the 
clearance between mating threads to make 
a tight fit. The Nylock works exceptionally 
well on permanent, short-threaded appli- 
cations. They are time-consuming to in- 
stall on long threads, however, and since 
the nylon will wear, they must be replaced 
if reused often. 

Chemical locking compounds are applied 
to the parts prior to assembly. When the 
chemical dries, the parts are locked togeth- 
er. Check labels before you buy. There are 
many compounds available, each formulat- 
ed for different strengths. 

Single safety wire is inserted through the, 
head of each fastener. When completed, the 
wire ends are tightly twisted together. This 
method works best when many small fas- 
teners are closely grouped. 

Twist wiring is the best and most com- 
mon wiring technique. It should only be 
used on two or three large, widely spaced, 
drilled fasteners. —Ron Wright 
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The rule Super Doers" build by is 
Stanley's Powerlock® Rule. Precision 
makes it the #1 seller in America. Its : 
patented lock stops blade slippage.. 
Stanley's exclusive Top Read | 
Powerlock Rule is the ingenious 
solution to taking accurate inside 
measurements. And brake cams con- : 
trol the return speed of the blade for 
longer life. 
BONN S e Nows the time to get your 
Cw T *- special Powerlock Quartz Clock. 
NEN X Buy a 12' Top Read, 16’ or 20' 
79 Powerlock Rule and you can send 
for this unique alarm clock, valued at 
$25.00, for only $12.95. 
The look of a Powerlock Rule and 
the precision of a quartz timepiece. 


Its a timely fun gift. , STANLEY | 


helps you do things right 


* Stanley's Powerlock9 Clock Measures Time, Not Fees 


Im a Super Doer. | 

Send me my Powerlock” 

Quartz Alarm Clock. W e 

Enclosed is $12.95 each for TES. ^ 
clocks (total enclosed = 

5$_______). Attached is proof(s) of 

purchase from 12 ft. O 16 ft. 120 ft. 2 

Product Card(s). Offer expires 1/1/83. 

Mail to: Stanley Tools, Dept. 82, P.O. 3000, New Britain, CT 06050. 


Name | 
Address 


Apa es V HC ete Zip 


(01982, Stanley Tools, Division of The Stanley Works Super Doers of America and 
Super Doers are Trademarks of Stanley Tools. 


” 


As anyone who has ever heated his home 
with wood knows, wood stoves present a 
major problem in temperature control. The 
heated living area is usually either too 
warm or too cold, with limited periods of 
comfortable temperatures. Condar's Stove- 
temp thermostat is the best solution I've 
found for this erratic behavior. 

Wood heating has always been plagued 
with uneven heat output, because the 
flame cycle is constantly changing. A fresh 
charge of wood results in a cheery blaze 
and high heat output that builds to a peak, 
then dwindles until the next logs are add- 
ed. Benjamin Franklin sought to even out 
the burn rate of a wood fire by enclosing the 
fire within a metal heat exchanger; later, 
airtight wood stoves were even more effi- 
cient. But heat-output control was still 
crude compared with methods available for 
gas and oil heaters. 

Stockton G. Barnett, professor of earth 
sciences at the State University of New 
York at Plattsburgh, endeavored to over- 
come this obstacle by developing a sophis- 
ticated means of controlling combustion 


Install a wood-stove 
thermostat 


air. The answer seemed to be the same that 
engineers seek for cars—stoichiometric, or 
ideal, mixture of air and fuel. After several 
years of testing, Barnett developed this 
precision thermostatic control, which uses 
a bimetal coil to make quick air-flow 
adjustments. Result: The stove's surface 


temperature is maintained within 30 de- 


grees F of the dial setting. The control, 
made by Condar (Box 6, Hiram, Ohio 
44234), is original equipment on some new 
stoves but can be mounted on most models 
that have rotary or spin draft regulators. 

Itested the unit for operation and ease of 
installation on a Jøtul Model 100 stove and 
found its performance to be very satisfacto- 
ry. Adetailed instruction manual is includ- 
ed with the control; I encountered no 
hitches during installation. 

Before buying, check your stove to see 
that there's enough room on the door for 
the six-inch-diameter unit, that the 
threaded bolt holding the draft cap can be 
removed, and that there is no metal shield 
behind the door to block heat flow to the 
sensor.—Evan Powell 


Remove bolt holding « m— cap to door (left) and 
remove manifold plate from back. Thread rod 
into unit (center), put ceramic gasket in place. 


Position 'stat on door front and reinstall mani- 
fold plate, securing the assembly with a wing 
nut (right). Be sure control turns freely (top). 
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That's ‘ght! 
The new expanded 
CRUTCHFIELD Catalog is still 
free! 116 pages of photo filled 
pages of state of the art 


electronic masterpieces at low 
discount prices! 
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e Find out why CRUTCHFIELD offers 
the best value in personal computers 


* Place and receive calls up to 700 feet 
with a cordless phone 


e Learn about the new infrared con- 
trolled stereos 


* Also Car Stereo, Security Systems, 
Electronic Gifts and Personal Stereos 


Call or write now for 
your FREE catalog! 


Use the coupon below or call toll free 


800-446-1640 


In Virginia call toll free 800-552-3961 


EE SD a EE ee es :E-—E-E. 
Send me your FREE catalog by 
Third Class Mail 


Rush me your FREE catalog! I'm 
enclosing $1 for First Class Mail 


Ts 


Name 


Address 


City 


State 


1 Crutchfield Park, Charlottesville, VA 22906 
Department P 
L 1 oc JL dq dq pp rg y Yd EM 


For instant security when at 
home or traveling, place the pocket- 
sized SensAlert™ in any room. 
Aim the sensor towards doors or 
windows. Ás soon as an intruder 
enters, the movement triggers a 
90-decibel alarm. 

There's no installation. No 
electric wire. SensAlert is battery- 
operated. | 

At home, SensAlert in every 
room protects you while you're in 
the house. When traveling, Sens- 
Alert protects your entire hotel 
room, not just the door. 

It can be set to work in the 
daytime or at night. And has a 
built-in light, to double as an 
emergency flashlight. 

A free sign for your door 
knob is included with each order, 
warning that this room is protected 
by SensAlert. 

To order, send us your check 
for $39.95, plus $2.50 postage and 
handling. Batteries not included. 
Sunshine Express, 4357 Chase 
Avenue, Los Angeles, CA 90066. 


ORDER TOLL FREE (800) 423-6383 
IN CALIFORNIA (800) 352-6207 


EXPRESS 


©Copyright 1981 Sunshine Express - 
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Handy stand 
for your 
grinding wheel 


Most people mount their grinder on a 
workbench, but thats an awkward 
setup: The belt is exposed and there's 
no place for tools and attachments. 
This movable stand is handier. 

Bolt the grinder off-center on the 
top and pass the belt through a cutout 
to the motor, mounted on the under- 
side (top is detachable for access, as in 
photo at right). The off-center mount 
gives you space for a bit-grinding at- 
tachment or lamp. o 

You will also end fumbling for 
switches and tangled cords if you 
mount outlets in the front panel. I can 
plug in a high-intensity worklight. 
For my switch, I used a relay (see wir- 
ing diagram) to allow a childproof key 
interlock. 

You can adjust dimensions to avail- 
able materials. I used two-by-threes 
for the framework (see upper sketch). 
After cutting them to length, I sawed 
a kerf in the inside edges to take %-in. 
plywood panels. Since the stand is ta- 
pered (for greater stability) it's impor- 
tant to cut all drawer fronts and divid- 
er strips at identical angles—you can 
set your saw with an adjustable bev- 
el for all these cuts. 

Join panel assemblies and dividers 
with glue and screws. A plywood dust 
panel nine inches below the top adds 
rigidity to the stand and keeps the 
three drawers below it free of grinder 
debris. For drawer slides, I just glued 
wood strips inside the case—except for 
the deeper, heavier bottom drawer, 
where I provided roller runners. Two- 
inch casters let you move the stand 
for best location and easy sweep-up. 
For stability, equip the front pair with 
locking levers.— T.C. Asousa 
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EXCELLENT - ESTIMATED 
VAN MILEAGE RANG 


Tough '82 Ford Vani. 
out front with inner - 
space! Leaders 
in payload. | 
Ford's engine-forward ad 1 SH 
design. Seer people | P ys a 
space and cargo. C aim OC 
with payloads up 1o ae. 
tons. More Ford Vans - 
are on the road tc today - | | 
than. any other makel as ("Com EE Kf ELS L a l 
t , are these e SW : 
pi y e d. ~ Your pore the e estimate may mem : Hum de- 3 
Seni Pen. UIS. Beane Reais honey miedo aa Sig makes MOVING 
eR P" duy CE "i š Em probably be les anes E X2. 
| P du c LENTES pO Wve te la ger gas fates T boue E Be -. Super Van: 20 in. 
PRSE inc E une Les tert an better fuel Scam e E UP WR (edu dee 1 ~ longer inside than 
"aerate het 2-6 Based bo t na CP CHROM Kae te Mn Bee se tee See Vah e 
A e£ Le ae de Sie T Up © GEMINO NDA as of. July/fe80. Mum onde d $255 * 
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Burglar-proof 
your garage-door 
opener 


You come home one night to find your 
garage door yawning open. More— not 
only has your attached garage been 
broken into, but your house has been 
burglarized. 

Ifthis has ever happened to you, you 
know that burglars have some easy 
tricks for getting electrically operated 
garage doors to open without keys. 
Can you foil them? Yes, by creating an 

" in the control circuit—one 
besides the locked switch. 

Drive two 16d galvanized nails 
through the door jamb so they pro- 
trude inside the garage. Place them 
about 12 inch apart and let the heads 
stick out a little, about Ye inch. Then 
cut one of the switch's wires (you'll 
find them inside the jamb), and solder 
the ends to the nails as shown in the 
detail. This puts the nails in series 
with the switch, and the switch alone 
will no longer open the door. 

To operate the garage door, you'll 
have to turn on the switch and short 
across the nailheads with a quarter, as 
shown. As soon as the circuit is com- 
pleted, the door will open. 

A thief probably won't notice the 
extra nails, and he'll leave quickly 
when his trusty tricks fail.—R. Day 


Now you can get a dollar rebate on the 
fast and easy way to strip paint. 
The 3M Paint Stripper Kit—nothin' takes it off 
quite like it. 
The adhesive-backed sandpaper sticks firmly 
in place, so it lasts a long time without tearing. 
And the padded wheel keeps you from gouging or 
damaging the wood. Look for it in the power tool 
and accessories department. | 
Now theres just one rule for do-it-yourself | ONE 
stripping jobs. ..Don't do it yourself without 3M. 


The 3M Paint Stripper Kit 


3M hears you... 
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Now NRI takes you inside the 


new TRS-80 Model Ill microcomputer 


totrain you at home as the 


new breed OT 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 

service state-of-the-art 

microcomputers... 

It's no longer enough to be 
just a programmer or a technician. 
With microcomputers moving 
into the fabric of our lives (over ie d 
250,000 of the TRS-80™ alone have um 
been sold), interdisciplinary skills F, 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 


more effective programs. And, with ad- 


icr vanced programming skills, the techni- 
umm ACH cian can test and debug systems quickly 
in Your $ = Time and easily. 
With NRI teils the program- -Only NRI gives you both kinds of 
mer gains practical knowledge of hard- training with the convenience of home 


study. No classroom pressures, no night 
school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
Yet you're always backed by the NRI 
staff and your instructor, answering 
| questions, giving you guidance, and 
available for special help if you need it. 
You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on train- 
ing, with practical experiments and 
demonstrations as the very foundation 
| of your knowledge. You don't just pro- 
— 773 gram your computer, you go inside 
' it... watch how circuits interact... inter- 

face with other systems... gain a real 
insight into its nature. 

You also work with an advanced 
liquid crystal display hand-held multi- 
meter and the NRI Discovery Lab, per- 
forming over 60 separate experiments. 
You learn troubleshooting procedures 


ware, enabling him to design simpler, 


Training includes new TRS-80 Model II. micro- 
computer, 6-function LCD Beckman multimeter, 
and the NRI Discovery Lab with hundreds of 
tests and experiments. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


computer specialist? 


and gain greater understanding of the 
information. Both microcomputer and 
equipment come as part of your training 
for you to use and keep. 
Send for Free Catalog... 

No Salesman Will Call 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Complete Communications with 
CB, TV/Audio and Video, Digital Elec- 
tronics, and more. Send today, no 
salesman will ever bother you. Keep up 
with the latest technology as you learn 
on the latest model of the world's most 
popular computer. If card has been used, 


write to: 
Education Center 


N : 
i'i 
3939 Wisconsin Avenue 


"Hill. Washington, D.C. 20016. 
We'll train you for the good jobs! 


NRI Schools 
McGraw-Hill Continuing 


TAKING CARE OF YOUR CAR - 


Got a useful car tip? Send it (with Social Security No.) 
to Car Care, POPULAR Science, 380 Madison Ave. New 
York, N.Y. 10017. We'll pay $50 if we use it. If two or 


By STEVE MERCALDO 


more readers send the same tip, payment goes to the 
one with earliest postmark. Mo tips can be returned. 
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BULKHEAD CONNECTORS  * e 38 
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Tracing now-and-then electrical problems 


Intermittent functioning of electrical cir- 
cuits in a car or truck can be a maddening 
problem. Sometimes the cause of such 
problems as flickering lights or erratic 
alternator charging can be traced to a 
faulty bulkhead connector (the junction, at 
the cowl, for wires from the body and 
engine as well as wires from the dash- 
board switches and gauges). To check the 
bulkhead connector, first disconnect the 


Steering and lubrication 

Unlike integral-power-steering gear- 
boxes, which are constantly bathed in oil, 
manual-steering gears (and linkage-pow- 
er systems) must be checked regularly for 
proper lubrication. Lack of lubrication can 
cause hard steering. Some units have a 
lube plug; others require removal of two 
cover bolts. Consult your service manual. 
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battery negative cable to prevent possible 
injury to yourself or damage to an electri- 
cal component. Then uncouple the con- 
nector by either removing one or more 
screws or opening the retainer clips. Look 
at both ends for corrosion, rust, or loose 
terminals. Clean dirty terminals with an 
emery cloth and tighten loose terminal 
ends. Then coat both ends with a suitable 
lubricant and reconnect. 


Storing brake fluid 

Seal brake-fluid containers tightly after 
use. The fluid absorbs moisture when 
exposed to the atmosphere, lowering its 
boiling point and causing poor braking. 
Moisture also promotes rust in the hy- 
draulic brake system. This could lead to an 
expensive master-cylinder replacement. 
Dispose of contaminated fluid. 


Repacking wheel bearings 


Front wheel bearings require periodic 
repacking with grease, but always clean 
the bearings in a good solvent first. 
Besides removing dirt, make sure you 
wash off all old grease. Not all wheel- 
bearing greases are compatible; mixing 
different kinds can nullify their lubricating 
properties, resulting in bearing failure. 
Remember to use a torque wrench and 
tighten the bearing-retainer nut to specs. 


Starter motor grinding? 


When replacing a starter, reinstall shims, 
if any, that were positioned between the 
starter housing and engine or bell-hous- 


ing mounting surfaces. Also replace any 


support arm or brace. Failure to do so can 
cause grinding when starter engages or 
disengages. Failure to fix that results in 
starter pinion and ring-gear damage. 


Nationwide . 
taste tests prove it! 
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Five hundred serious Canadian Whisky ~ 1 
drinkers coast-to-coast just compared Windsor 
Canadian to the higher-priced Seagram's V.O. 

Windsor was preferred. 

So try a sip of Windsor and a sip of V.O. and 
prove to yourself what the taste tests just proved. 

With Windsor, you can't beat the taste. E. 
And you sure can't beat the price. [^ | 

ONE CANADIAN SORTS 


CANADIAN WHISKY-A BLEND - 80 PROOF « IMPORTED AND BOTTLED BY THE WINDSOR DISTILLERY COMPANY, NEW YORK. N.Y. 61982 NATIONAL DISTILLERS PRODUCTS CO 


WORDLESS WORKSHOP 


$50 to Ronald E. Proulx of Edmundston, New Brunswick, for this idea. Send 
| yours (with Social Security No.) to Wordless, PoruLAR Science, 380 Madison 
By ROY DOTY Ave., New York, N.Y. 10017. Only purchased ideas are acknowledged. 
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WHAT A SMART INVESTMENT!!! 


28K 
PERSONAL 
COMPUTER 


Only 


$299 


Special Sale Price 


e For Students and Schools 

e Learn to program a computer 
e Learn to operate a computer 
€ For Programmers & Teachers. 
e For Labs, Engineers, Etc. 

e For Small Businesses 

€ For The Home Owner 


PLUG IN EXPANSION 


GREATEST BUY IN AMERICA 


It has color, sound and music. with a 
powerful 6502 microprocessor (Like Ap- 
ple). 20,000 Bytes ROM with a 16K 
microsoft extended Level II Basic built in, 
8,000 Bytes RAM plug in expandable to 
32K RAM, Cursor, Real time, Full size easy 
to use 66 key professional typewriter 
keyboard, 62 keys with graphics symbols, 
4 programmable function keys. High 
resolution graphics, 512 displayable 
characters, Text eaa 4 is 23 lines 22 
characters, 16 color ill accept Tape, 
Disk-Plug In Cartridges.. Has low priced 
plug in peripherals, Connects to any TV or 
monitor, ncludes AC adapter, RF 
modulator, Switch box, Cables and self 
teaching instruction book - all in a 
beautiful Creme Colored Console Case. 
This is a powerful-full sized-extra featured 
computer for only $299.00 


WHY SUCH A LOW PRICE 
Selling on a direct to customer basis, we 
save you the profit margin normally made 
by computer stores and distributors. We 
are willing to take a small margin to 
devotum volume to cut our cost of opera- 
tion 


kic a Mr LIST PRICES 
APPLE $1125, T. |. $525, ATARI $399.95, 
RADIO SHACK TRS 80 color with only 12K 
memory sells for $399.50. 


LOW COST PLUG IN EXPANSION 


Expansion accessories plug directly into: 


this computer, extra RAM memory, Con- 
Horam. a Cassette, A Telephone Modem 
for only $109.00, an 80 Column Printer for 
$375.00, even the 170K Disk Drive plugs in 
direct. You do not have to buy an expen- 
sive expansion interface.. 


GET JOB OPPORTUNITIES NOW 

EM newspaper has several pages of 

t ads for computer people. You can 
foam to operate and program a computer 
for these opportunities available to those 
who prepare for the: computer revolution. 
This computer has extended Level || Basic 
with floating pan decimal, Integer and 
String Arrays, Trig functions, Direct State- 
ment Execution, Multi-statement Lines, 
Cursor, Full screen editing, Color Com- 
mand Keys, Graphics, crolling, File 
Management, Upper-Lower Case, Direct 
Memory Access, Peek and Poke and much 
more! Assembly machine language is 


we are 


experts!! 


vic: 20 

owners register with 

us for new product 

and program information. 


commodore VIC 


available. We have easy to follow self 
teaching books and programs. 


INVEST IN YOUR CHILDREN 

Educate your children while they play. 
Every kid wants to play electronic games. 
(We have some of the best). The next 
natural step for. their curiosity is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
instruction book. High schools are 
teaching computer math, science and pro- 
gramming. some start in grammar school. 
f you provide this computer as a Teacher 
and Tutor at home, before you know it 
your. child will be writing computer pro- 
grams. You can use your T.V. to EDUCATE 
not frustrate your family and eliminate 
T.V. boredom with programs that 
challenge, stimulate and entertain the 
whole family. We have a wide variety of 
games, recreational, home finance -and 
educational programs to choose from. 
Why pay $140.00 to $295.00 for an elec- 
tronic game when you can UU this power- 
ful computer for.only $299.00 


COMMUNICATE WITH THE WORLD 
Plug in your VIC telephone modem. Now 


you can get a world of information through. 


your telephone, plus electronic mail. Just 
dial up the information you want. UP! wire 
service, stock market, historical informa- 
tion by topic from over 60 magazines, in- 
cluding New York times. Airline informa- 
tion, order tickets, get weather informa- 
tion anywhere in the world, restaurant and 
hotel information, thousands of 
categories are on line for you, business, 
finance, education, entertainment, games 
etc. YOU'LL: BE THE. TALK OF YOUR 
NEIGHBORHOOD. Our telephone modem 
price is by far the lowest available. 


IMMEDIATE REPLACEMENT WARRANTY 
If your computer fails because of warranty 
defect within. 90 days from date of pur- 
chase, you simply send your computer to 
us via United Parcel Service prepaid. We 
will "immediately" send you a replace- 
ment computer at no charge via United 
Parcel Service prepaid. No one we know 
gives you this kind of warranty service. 

ost computer warranty service takes 30 
to 90 days to handle - 
mediate replacement warranty" is backed 
by COMMODORE COMPUTER, a MAJOR 
national brand electronics manufacturer. 


For only $379.00 you 
ful 41K COMMODORE VIC with 20 
21K RAM and Extended Level Ii BASIC, 
plus all of the extra features shown for the 
28K COMMODORE VIC! 


Address 


6% tax. Add $20.00 for CANADA, PUER- 
TO RICO, HAWAII orders. WE DO NO EX- 


"uumummuEmEmEnmmumummumEmmmEmmmummmmmsuimE ———— 


this fantastic "im-- 
* Canada orders must be in U.S. dollars. 


SPECIAL SALE PRICE $299.00 


For only $299.00 you get the powerful 28K 
COMMODORE VIC with 20K ROM, 8K 
RAM and Extended Level Il Basic, The pro- 
fessional 66 
music, self teachin 
adapter, RF modulator, TV switch 
owners manual, plus all of the other extra 
features listed, in a beautiful Creme Col- 
ored Console Case. 


keyboard, color, sound, 
instruction book; AC 


SPECIAL SALE PRICE $379.00 
et the more power- 


ROM, 


“15 DAY FREE TRIAL" 


DON'T MISS THIS SALE -ORDER NOW 


[C] Please send me the 28K 
Commodore VIC Computer. for 


[C] Please send me the 41K 
Commodore VIC Computer for 


C] Special Data Cassette $69.00 


We iis e C.O.D. and honor Visa and 
Master Card 


Name 


City 


State 5 Zip Code cc 
O VISA O MASTERCARD O C.O.D. 


Credit Card No. 


Expiration Date 
Add $10.00 for shippin 


, handling and In- 
surance. Illinois resi ents 


lease add 


PORT TO OTHER COUNTRIES. 

Enclose Cashiers Check, Money Order or 
Personal Check. Allow 14 days for 
delivery (21 days for Personal Check 
orders,) 2 to 7 days for phone orders. 


inna MO assocdU PEE RED ER EVER KI Vd DV E 


BS SRR RRR SRR PEP eee eee eee eee 


PROTECTO 


ENTERPRIZES (actory.oirecn 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382- 5244 to order 


20M282 


HOW-TO 
BOOK 


Over 150 drawings show you 

how-to prepare surfaces to 

redecorate and restore your home. 
Send $1.00 for your How-To-Book. 


Motorize your bike. 
Get over 200 mpg! 


Forget expensive mopeds! 


e 2-HP or 1.3-HP/Up to 45 MPH 

e Fits most bikes 

e Fast, reliable — fun 

e Allows free pedaling 

e Installs easily 

e Satisfaction 
guaranteed 

Free information 

and rebate offer! 

Call toll-free 

1 800 821-7700 

Ext. 10080 anytime! 

In Missouri call r 

1 800 892-7655 E | 

Ext. 10080 fa 

(or write} E 


Bumblé-Bike; 


ua E 


rane 
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difference 
aBilco Door 
makes! 


Replacing that troublesome old 


wooden door with a modern BiLCO Base- . 


ment Door will add new beauty and 


convenience to your home. You'll like its : 


neat, trim appearance and rugged con- 


 struction. Long lasting, watertight, safe 
and secure, it pays for itself in savings on 


repair and replacement costs. M Ease of 
operation is a special BILCO feature. 
Torsion rods provide effortless opening 
and closing of the heavy gauge steel 
doors. B A BILCO Basement Door is also 


_ the ideal addition to your present home 


or the home you're planning. It saves 


‘tracking through first floor rooms, makes 


the basement useful, convenient, safe. 
Just like adding a whole new floor of 
valuable living space. 


AMERICA'S FINEST 


BASEMENT DOOR 


The BILCO Company Dept. PS-52 
New Haven, Connecticut 06505 
Please send me: 


O Information for replacing a 
wooden door. 


[] “How-To” booklet for adding 
outside entrance to present home. 


O Data for new home to be built. 
Name 
| Address 


-— ww ea ee ee 


Magnetic 
tool shelf 


Does your collection of screwdrivers, 
pliers, and other small tools form a 
disorganized jumble in.your tool box 
or atop your workbench? A row of 
magnetic cupboard-door catches 
mounted to the underside of a small- 
parts shelf makes an ideal rack. Screw 
the catches to the bottom front edge, 
as shown, and your tools will always 
be handy.—Louis Hochman 


Repairing an 
air mattress 


Air-mattress punctures can often be 
repaired almost invisibly with a jar of 
rubber cement and a rubber band. 
With a toothpick, work some cement 
into the hole. Then cut a ™%-inch 
length of rubber band and poke it into 
the hole. For large holes use several 
pieces. When the cement dries, trim 
the mend and dust it with talc to keep 
dirt from sticking.—Fred Millham 


A contractor has written a unique 
and timely book entitled, "THE EASY 
WAY TO BUILD YOUR OWN 
HOME". In it he tells how you can save 
20% on the cost of a new home and 
move in without a down payment, 
without pounding a single nail yourself! 

Due to the rising costs of land, 
materials and labor an increasing num- 
ber of people are unable to find afford- 
able housing. Consequently, more 
people would like to act as their own 
general contractor to save the builder's 
"profit & overhead" and avoid a down 
payment. 

It's these people that Dennis Hialey, 
president of United Housing Corp., can 
help. He has this encouraging news: 


Substantial Savings 

"Acting as your own contractor 
would enable you to obtain a new home 
at a substantial savings without a down 
payment. For example, consider an 
$80,000 new home, the actual con- 
struction costs of that home, including 
the lot, is about $64,000 or approxi- 
mately 8096 of its market value, which 
leaves about $16,000 or 20% for: the 
contractor. So, if you acted as your 
own contractor you could save that 
20% and avoid a down payment. 


You Can Do It! 

“Your success as a general contrac- 
tor does not depend on your technical 
home building skills, but on whether 
you can effectively manage sub-con- 
tractors and suppliers. You could suc- 
cessfully build your own home, there- 
fore, if you knew and applied the 
techniques of effective contracting. 


Everything You Need 
. “In my new book, “THE EASY WAY 
TO BUILD YOUR OWN HOME”, I 
explain the techniques of effective 
general contracting and provide the 
necessary forms to begin immediately. 
"If you apply the techniques and prin- 
ciples in the book, you will be able to 
build your own home in a professional 
manner and realize a substantial 
savings. 

Preview of The Book 

“The procedures, charts and forms 

used in the book are applicable for 
wood frame homes of any size or style, 
including solar homes, and will apply in 
any state. They are also applicable for 
various home additions. 


Advertisement 


“Following are a few examples of 
what you can expect to gain from the 
book: 


® Receive direction in selecting a house 
plan and building site. 


è Learn how to determine the cost and 
market value of your new home. 

€ Learn where and how to apply for a 
construction loan.. 


€ | earn where and how to apply for a 
building permit and other required 
permits. 

€ Learn the step by step construction 
sequence for building your home. 

è Learn how to find and hire reputable 
sub-contractors and suppliers at com- 
petitive prices. 

e Learn how to schedule sub-contrac- 
tors and suppliers in a manner which 
enables you to complete your home 
in the shortest possible time: 

€ Learn when and how to pay your 
sub-contractors and suppliers. 

® Receive other information you will 
be expected to know as the general 
contractor. 

* Receive organizational aids that will 
enable you to contract your home in 
5-15 hours of your spare time per 
week. 


e Discover how you can own a home 
"free and clear" in just a few years. 


Here's What Others Have to Say 
About This Unique Book! 
*Mr. Hialey's book points out facts 
contractors themselves have taken 
several years to learn by trial and error. 
The: Construction Schedule alone is 
worth many times the price of the book. 
I would recommend this book to any 
person interested in building or re- 
modeling a home." ` 
James D. Maxwell —Architect, builder 


"The homebuilding process is de- 
mystified from A to Z in Mr. Higley's 
untechnical, easily read book. Included 
are Cost Records and Construction 


‘Schedule sheets for the homebuilder's 


future use.” 
The Daily Journal of Commerce 
Portland, Oregon 


"He's done it with “THE EASY WAY 
TO BUILD YOUR OWN HOME", sort 
of aconstruction cookbook that offers 
a step by step recipe for doing the 
hiring, scheduling, paying, and other 
parts of contracting housing construc- 
tion. A glossary defines builder jargon.” 
The Eugene Register Guard Newspaper 


“I contracted my own home before I 
bought Dennis’ book but after reading 
it, I wish that I had had it before I start- 
ed building. I could have saved a lot of 
money, time and confusion with it.” 

John Leuck—Executive 


“I found Mr. Higley’s book enjoyable 
reading and easy to understand. A 
much needed addition is now more 
affordable with the savings I'll earn by 
building it myself and I'm confident that 
l'il have no problems acting as my own 
contractor with the book." 

Margie Cole—Single mother 
To Order: 

Mr. Higley’s book is not available in 
stores, so to receive a copy fill out the 
order form below and send to the ad- 
dress indicated. (Allow 2-3 weeks for 
delivery.) 

Money Back Guarantee 

If after reading your. copy of “THE 
EASY WAY TO BUILD YOUR OWN 
HOME", you don't feel that you have 
received a clearly written, step by step 
guide for being your own general con- 
tractor, just return it within 90 days for 
a prompt refund. 


Charge tomy O Visa O MC 
Card No. 

Name 

Address 

City, state, zip 


Please send me a copy of “THE EASY WAY TO BUILD YOUR OWN HOME". I 
want to act as my own general contractor and save a substantial amount on my 
next building project. I understand I have a 90 day money back guarantee. 
Cost is $12.95 per book (postage included). 
D I’ve enclosed my check or money order 


Send to: United Housing Corp. * 8811 SE Herbert Ct. e Portland, OR 97015 
Telephone inquiries welcome— (503) 255-2555 


Number of books desired? 


i 

d 

i 

a 

i 

i 

B 

2 

i 
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asy! DRILLS 
ATER WELLS 


50...100...200 FEET DEEP 
SAVES YOU HUNDREDS OF DOLLARS 


Did you know that vast quantities of fresh, sparkling clear water lie within 200 
feet of the surface of the ground almost everywhere? In the city. In the suburbs. In 
the country. Pure, tasty water untouched by chemicals or pollutants. 

Trouble is, until now, the only practical way to tap this wonderful supply of free 
water was to hire a professional driller —and that could cost you a thousand dollars 
or more. 


But now YOU can drill your own well and save hundreds of dollars! 


With the remarkable Hydra-Drill you can drill your own well. It's amazingly 
uncomplicated and simple to operate. More than 60,000 water wells have been 
drilled with Hydra-Drills by homeowners who have had no previous experience in 
well drilling. 


You owe it to yourself to find out more about this practical economical way to 
provide good, year 'round water for your home and garden. 

Write today for our FREE information 
package including the booklet “HOW TO 
DRILL YOUR OWN WELL”. There’s no 
obligation—ACT NOW! 


DeepRock Mfg. Co., Opelika, Alabama 36802 


VISITORS WELCOME! 


CALL TOLL-FREE 


(800) 821-2280 


(Ask for Extension 426) 


CALL ANYTIME INCLUDING SUNDAYS 


OR CLIP COUPON AND MAIL TODAY! 
a ee ee RAN 


426 Anderson Road 

Opelika, Alabama 36802 ' 

Please mail your free information kit immediately. 
I understand there is no obligation. 


Print Name 
Address 


City | State | Zip 
© 1981 DeepRock Mfg. Co. 


Now You Can Protect Your 
KEROSENE HEATER 


With This Attractive 
NEAT FIT COVER. 
Protect your heater from 
unwanted dust and dirt 
dunng SUMMER STOR- 
AGE. Handsome blue vi- 
nyl covers feature ma- 
chine sewn and molded 
construction for long life. 
Unique drawstring base makes available models and sizes adjustable 


REMOVES VOCAL FROM MOST STEREO DISCS 
The Thompson Vocal Eliminator can actually remove most or 
virtually all of a solo vocalist from a standard stereo record and yet 
leave most of the background music untouched! Not an equalizer! We 
can prove it works over the phone. Write or call for a 24 page 

brochure and demo record. 
Write to: LT Sound, Dept. PS, P.O. Box 338, Stone Mountain, 
404 COST: $295.00 


to fit most heaters. - NOW ONLY $10.95 each. Order by Style Number. 
Please include $1.50 postage and handling. 

Fits Up To Style # 
13-1/2"Dia « 17" Height HD101 
12"Dia x 17" Height 
e2"L x 11° W x 18" H 
17L x 9" W x 15" H 


LEARN 


Round Upright 
Hound Upright 
Rectangular 
Rectangular 


Novelty Gram Company 
Dept. PS 5 

206 Hazel Ridge Drive 
Wilmington, DE 19810 


MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan availiable, Di- 
ploma given. Job help. Thousands of suc- 

cesaful graduates, OUR 59th YEAR! Send 
NOW for a big new illustrated FREE catalog. No obligation. C I. 
approved. MATIOWAL OF MEAT CUTTING, No. T1-02- 
üIUTT, Dept. 51-B, 33 N. Superior, Toledo, Ohio 43604, 
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Safety-pin guides 


for fishing line 


The lower looped sections of safety 
pins make ideal line guides for small 
fishing rods. Snip off the top of the pin 
and bend about 1⁄2 inch of the bottom 
legs back at a right angle (see top pho- 
to). Lay the angled portion against the 
rod and wrap tightly with heavy 
thread.—Louis Hochman 


Painting 
turntable 


Don't like moving yourself around a 
piece of furniture when spray painting 
it? Move the piece—by using the round 
rotating grill of a portable barbecue as 
a turntable. Cut a large disc of corru- 
gated cardboard to set on the grill 
before painting anything, though. The 
cardboard will protect the grill and 
barbecue from overspray and running 
paint.—L. H. 


What small building would improve 
your property? 


Build it better, easier, and cheaper, with STAR*PLATE Frame Connectors! 


What are STAR*PLATES? 

They're heavy gauge steel plates with chan- 
nels to hold 2 x 2's, 2 x 3's or 2 x 4's, so 
they can be bolted together to make a basic 


geometric framework. It takes one set of 
eleven STAR*PLATES for each framework. 


What size framework do they make? 
Any size you want. STAR*PLATES hold 25 
equal-length struts together. If the struts 


are short, say 2-3 feet, you've built some- 


thing small like a dog house or small play- 
house. If they're 9 feet long, you've built 
yourself a greenhouse or back-40 hide- 


= As seen in Countryside magazine : 


rt ze 


pop 


POS 


Greenhouse 


Gazebo. 


you want. 


Lr 
"om 


tomer told us he was going to thatch his 


with palm leaves! You can make itas plain | 


or as fancy as you want to. 


Could I build a full-size geodesic dome 


house? | 

No. STAR*PLATES are designed for small- 
er structures. We recommend a maximum 
strut length of 9 feet. That makes a struc- 
ture 13 feet high and about 14 feet in dia- 
meter, with a floor area of 140 square feet. 


How can I get a set of STAR*PLATES? | 


Order them from The Countryside General 
Store, Waterloo, Wisconsin 53594, for only 
$39.95, postpaid. Phone orders are welcome 
(414/478-2139) and you can use your Visa 
or MasterCard. 


© Ordertoday! — 


Complete instructions, 


E er ai 
1 e f mtis: b E S UT 


Build the frame in under two hours! Simply drill 50 holes and bolt your 
2x4's to STAR*PLATES. Then, enclose it to make any small building 


|. ditions to any property. 


Woodshed 1300 Bushel Corncrib 


Five good reasons why 
STAR*PLATES will make 
you proud of your 

building project: 


1. Strength — you'll be amazed at the 
strength of geodesic dome construc- 
tion! Much stronger than conventional 
framing! 

2. Beauty — STAR*PLATE mini- 


domes are unusual and attractive ad- 


3. Ease of construction — no special 
skills or experience necessary. i 
4. Economy — A dome is the most 
efficient way to enclose a space; save 
up to 15% on materials alone. 

5. Flexibility —  Mini-domes have 
dozens of uses. Whatever small build- 
ing you need, make it a STAR*PLATE 
mini-dome! 


Send for the FREE Countryside General Store 
catalog, describing 100's of unusual and innova- 
tive aids to modern “homestead” living! 


away. The framework is made of 15 tri- 
| angles, all exactly the same. 


| Isit hard to build? 


and building advice, included. 


Not at all. To build the frame, you only 
have to drill 50 holes, and bolt the struts to 
the STAR*PLATES with *, in. carriage 
bolts. The only tools required are a saw, a 
drill, and a wrench. It's much simpler than 
conventional framing. For a roof and walls, 
or even a floor, our plans (included with 
each set) give you cutting patterns and tips 
to make it easy. 

How can I finish it off? 

| Any way you want to. Some STAR*PLATE 
| buildings are elaborate, with shingled 
roofs, clapboard sides, and fancy doors 
and windows. Others are merely covered 
with canvas and used as beach cabanas, or 
with plastic to make greenhouses. One cus- 


City, state, zip 


r 

! Money back guarantee! 

! Please send me. — 1 1 sets of 
STAR*PLATES complete with di- 

| rections and building tips, @ $39.95 

į each, postpaid. (Wis. residents add 

4% sales tax.) 

|j Total amount enclosed: 

i 

I Name 

Address 

E 

a 

i 

2 


Charge my O Visa O MasterCard 


Expires 
L] Please send me more information on 


STAR*PLATES. 


O Please send me the latest Countryside 


General Store Homestead catalog. 


Countryside General Store, Dept. PS, 103 N. Monroe St., Waterloo, WI 53594 


| 
Mail today to: | 


5 in 1 WOODWORKING MACHINE 


(2 HP EXTRA HEAVY MACHINE) 


* 34" LATHE 
s10' TABLE SAW 
s 11%" DISC SANDER 


« 184" VERTICAL DRILL | m 
PRESS SE 
z HORIZONTAL 


DRILL PRESS 


Mons 


|» VERY IMPORTANT 
' The only machine built with: 

A ALL CAST IRON TABLES 

B. HEAVY DUTY DESIGN 


C. 2 H.P. ELECTRIC MOTOR 
D. BUILT AS AN INDUSTRIAL MACHINE 


18" JIG SAW 


ONE PLACE FOR ALL YOUR NEEDS... 
CALL NOW! 


SPECIAL ACCESSORIES 


A1: WI Toll Free (1-800) 421-2467 
MAIL NOW!!! in California (213) 549-0761 
L] VISA O MASTERCARD L] MONEY ORDER 
EMT o SNNS 1 
VOUS MENS or E a E D i rr e 
l PLANT 
ADDRESS a ren S RR | 
| MASTER WOODCRAFT CO. 
coo EMEN EIEM HE NN — STATE IIP ES E L Div. of American Machine Co 
| 800 SPRUCE LAKE DRIVE * P.O. BOX 66 
j HARBOR CITY (Los Angeles), CA 90710. 
PHONE | j —— ao BERT TIME TO CAL LL C. 1 Dealership Avallable 
[ 
I 


CRAT. 


( \Star View ——— 
Systems" 


STAR VIEW MODEL 12K 
* Complete System 


* Easy to Install 
* Reasonably Priced 


* UPS Shippable 
Weight 125 Pounds 


e More than 100 
Channels Accessible 


THE STAR VIEW 1 2K SYSTEM KIT CONTAINS: 
*12 Foot Antenna ! 
* Azimuth Elevation Mount 
24 Channel Receiver 
«120? Low Noise Amplifier 
Feed Horn 
e Cables & Connectors 
* No Modular Included 
(May be ordered separately for $79.95) 


Available through your local Craig Star View dealer * Call or write for information * 
Dealership inquiries welcome * Price subject to change without notice. 


H&R COMMUNICATIONS, INC. Subsidiary of Craig Corn: 
Route 3, Box 103G Call 800-643-0102 
Pocahontas, Arkansas 72455 or 501-647-2291 


$2795.00 
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Cool it with à 
green wall 


pun 


Sa 
LI 

- 

LS 
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By the time you get home most eve- 
nings during summer, you are greeted 
at the door by hot, heavy air. Why? 
The sun beats down on that exposed 
side wall where the yard is too narrow 
to plant shade trees. 

But you can beat the heat by plant- 
ing a green wall of luxuriant shrub 
such as privet (Ligustrum vulgare). 
With judicious trimming the plant 
will form a 10-inch-thick envelope, 
which acts as a heat shield against the 
searing summer sun. Furthermore, 
the plant is free-standing and has no 
messy tendrils that can penetrate 
brick or siding. 

The photos above show the lush 
shrub during summer (left), the same 
shrub during winter (right). During 
cold months, when the sun’s heat is 
desirable, there's little interference 
with a wall's solar-heat-gathering ca- 
pability.—John L. Avery 


spatter-free 
paint mixer 


Tired of trying to save time mixing 
paint with your power drill, only to 
find that you’ve pelleted yourself— 
and your shop—with polka dots? Set 
the paint can in a deep cardboard box 
before turning on the juice.—Louis 


Hochman 


Flatten 
curled prints 


et 
x 


There should be life in your photogra- 
phy—but not in the print. Flatten a 
curled, unwieldly photo by placing it 
face down on a foam or rubber mat (1⁄4 
to one inch thick will do) and rolling a 
lo-inch piece of dowel over it a few 
times. Apply just enough pressure to 
give it a slight reverse curl. Use care 
on old photos; they could crack.— 
Louis Hochman 


za 


Instant 
photo studio 


aes 


a 
i ace 


Pus 


Add a four-foot length of aluminum 
pipe to your camera gear, and you're 
on the road to serious table-top work. 
Drill a %-inch hole halfway through 
each end of the pipe (bottom photo). 
The tips of two light stands slide into 
the end holes after you've slipped a 
roll of seamless paper onto the pipe. 
(Brown wrapping paper works in a 
pinch.) A folding card table provides 
the work surface.—L. H. 


FREE CATALOG 
call toll-free 


1-800-257-7955. 


Put mobility and fun in your life 
with this new electric 3-wheeler. 
So easy to handle — you control 
on, off, forward, reverse, starting, 
steering, speed and braking with 

JUST ONE HAND! 


With CYCLE CHAIR, you can go where you 
want, when you want. You won't be stuck at 
home; you won't be dependent on others. Go to 
— and through — the store. Visit friends. Make 
new friends. Ride with others. ` 


Why stay home? b 


CYCLE CHAIR is a very affordable, completely 
electric, rear drive 3-wheeler. It's a perfect 
means of getting around for senior citizens, the 
handicapped, or anyone who needs safe, reliable 
transportation! 


"| call it my ‘Freedom Cycle’ — | go where | 
want and when | want. | no longer have to 
depend on others.” 


Donald Meikle, 57, Miami FL 
“My neurologist was so pleased withmy CYCLE 


CHAIR that he wrote a prescription to my 
insurance company to cover part of its cost.” 


Ray D. McMullen, 70, Eugene, OR 


Owners Love CYCLE CHAIR 


"| use it while gardening — the grandchildren 
love to ride along with grandpa.” 
Paul Fuhrman, 67, Beaver Springs, PA 


"Being handicapped since birth prevented me 
from riding a bike or walking long distances. 
Now with CYCLE CHAIR, | can go bicycle riding 
with my sister instead of staying home. | can 
even beat her up hills because | don't have to 


pena, Maria Weigand, 13,- Lebanon, NJ 


Single Hand Power Control with 


Padded Swivel Chair with Armrests QU = 
; à FN po PN 3 Automatic Brake 
ANVE SVE — "e Q -— — Closed Loop Pivoting Handlebar for 
Stop-Taillight — — — ——— — > o Easy On-Off 
Non-Slip Belt Drive —— ) s M 
—— f j ~> Sealed Beam Headlight 
24 Volt Heavy Duty Motor — — 
2-12 Volt Deep Cycle Batteries — NX — 
— Soft Ride Tires 


Lightweight Aluminum Frame — 
with Full-Width Floor 


Special Features 


Free color catalog and special free Spring gift offer! 


Just return the coupon to CYCLE CHAIR, 581 Mantua Blvd., Sewell. N.J. 08080. For extra-fast 


"express service" on your free color catalog and special free Spring gift offer, call... 


Toll-free 1-800-257-7955 (in N.J., 800-232-6550] 
Ten day trial e Money-back guarantee 


A PRODUCT OF 
i ENGINES 


Tax deductible as a medical expense when prescribed bya doctor. 


Return This Coupon! — — name 


YES! Send me my FREE COLOR Address 
CATALOG, and special free City * jan | 
Spring gift offer for CYCLE Een) onus) isa, it. yaaa ANY mi Ee o 


CHAIR, other 3-wheelers and State Zip 
electric bike motors. 


Phone ( Juxcu mu eem er ere e SLE ee | 
Send to: Department 697 , CYCLE CHAIR, 591 Mantua Blvd., Sewell, N.J. 08080 
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s luy Fiada fnt end Bn } 

e Thousands In Use e Free Brochure === 
e Easy Homeowner Installation 

e Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS-582, Baroda, MI 49101 


—2 Another Language The EXECUTIVE LANGUAGE LAB 
faster than edere AT Stes E = 


6-3 
s Tha Variable D Ji 
Speech 


The Variable Speech Controller ets you contol 


pee most comftortab | 
and other renala may ind te VECO Wide range of lielening 
Ten vay no ek money back qu ee. Special Prio $395 Shipping & Handli 
"Mcr mona ara ng 
oer a ale E or VISA accepted 


NCORPORATED , P.O. BO 
oi GRAND CEN CENTRAL STATION, NEW YORK. NY. 10017 a Mh 


Power-Drill Operated 


LOG SPLITTER 


PATIO + PORCH + INDOORS S" 


| Splits With 5-Ton Force 
24" Logs * Up to 20" dia. Ji 


| A must for wood 
| stove owners. Steel 
| structure frame and 
| double-edge blade. 
| Two-way splitting 
| action is screw driven 
by your power drill. 
Use on saw horses e 


or optional legs. X FREE BROCHURE 


Easyt t - 
ie nalde. Quix Corp. 


Store Inside. | 
A Seymour, TN 37865 
P.O. Box-S 


Logs $15 
Pura 


| Special 
| introductory price of 


| $4,695. 


No monthly program charges. | 
Receive up to 100 channels or more, depending on 
your location, on a SATPRO precision-built antenna. 

| m Three models to choose from, with special in- 


troductory prices as low as$4,695.00.™ Easy to 
assemble and install. M Exclusive single-pole 
mounting. M One-year warranty on electronic 
components, three years on other parts. 

For a FREE brochure, call toll-free, 1-800-356-9461. 
In Wisconsin, call 608-752-2176. Or, write: SATPRO, 
PO. Box 1017, Janesville, WI 53547. 
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A Satellite 
Communications 
Company 


Build your attractive, energy-efficent dome using 


our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, 54 
Timberline Geodesics, Inc. - P5 
2015 Blake, Berkeley, CA 94704 
[415] 849-4461 


recommended by Hi-Fi 
reviewers everywhere but 
some people want the savings 
and satisfaction that comes 
with building and finishing 
their own. Hence our 
kit option. Write us 
for our free catalog. 


Portable Steam Cleaner 


Steam in 60 seconds 


CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 lbs. 

' Auxiliary pump required on low water | 


pressure. 
WEDCO MFG. INC., Dept. 5-10 
Scott Lane e Box D, Jackson, WY. 83001 


That's right, these precision-built replicas of fam | 
cus linearms CANNOT OR FIRE 
AMMUNITION! Made of machinad metal, ! 


| weigh same as the originais. CAN BE DIS M Over 
30 Glued, hand-l'inish Comes fully assembad. Sale 


and ONEY BACK GU EE. Send for 
| FREE CATALOG ol over BO different models. 


Model shown: U.S. GOV'T 45 AUTOMATIC, CO1U-41-300 $5 om W 


The COLLECTOR'S ARMOURY, Inc, Dept. PS oine " 
[800 SLA SLATERS L LANE, ALEXANDRIA, VIRGINIA 22313 LEMARGE iN PARENTHESIS d 


rect for display. 


SAVE ;857. 
GOV'T SURPLUS i NEW EQUIP'T 


1/4 HP, 1725 RPM, REVERSIBLE, | 
115 V. UTILITY AC MOTOR | 
i aetatis 


A fi Normal | 
ete $16.95 unco. 
i Over $50.00 LINCOLN 
i = (ITEM FTO-TW )-- Perfect for wide 
wanety of moderate torque appications o1 
fons, blower. speed reducers, fools, 
pumps, «tc Supplied with removeable 
4-1/2" dom. cost won pulley for 3/8” 
V-belt. Shah diameter 1/7". 
a Soll phare, rated cont, duty, reversible 
by electrical connection, thermal protect- 
ion. NEMA 48 frome resilient crodie 
( 18 lbs.) 


100-Page Catalog 
mi Sand 
60-Cents 
| COIN or 
STAMPS 
ee 100's èf | 
BARGAINS 


mount. 5:6 9" x 6" x 5-172", 


Lincoln, Mebraska 
Lip Code 6B501 


PUMP WATER...WITH NO GAS/ELECTRICITY 


Money Back Guarantee at 
That it Does What We Say. 
Vater} 


dii Re e. 


£ with rust, corrosion, ‘mildew ruining valued 


“guns, precision-finished equipment, e 


40 gram Compact 
Unit protects 3 cu. 
feet. Ideal for gun, 
camera case; tool box; etc. . The desiccant 
of choice by gov't and industry. Prevents 
rust, corrosion, mildew by adsorbing mois- 
ture to create a protective shield of dry air 
within any enclosed area. Built-in indicator 
signals when to reactivate. Reactivates 
easily in any oven. Lifetime protection. 
$4.95 each. Send printed name & address - 
with check. (NY Res add sales tax.) 


f Hydrosorbent Co. ,Box 675-P. Rye, NY 10580 


a aa ee EL A Ser ea Aa "| — 
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It's possible with the FLEMING HYDRO-RAM 


Use flowing water to pump water * Use gravity to lift water where needed 
e The RAM used in the 1800's is updated for use in the 1980's * 


Send $78.50 for your prepaid Fleming Hydro-Ram with full instructions 
on its installation and use. 


Send $2.00 for Detailed Brochure 
(Refunded on Purchase) 


=. —— —— f= p 


(804)946-2430 


Assemble 


MAGNATRAC A " 


Crawler Tractor Kit Vli 


savings! Over 30 “Att tachmen its 
Resale opportunities are gr Pal 
For more information send now to ^ 
| STRUCK KIT, Dept. P552 Cedarbutg. WI 53012 | 
| © CATALOG - showing Magnatrac Kit construction & | 
| money making uses - $1.00 1 
i! PLANS - for fabricating Magnatrac Tractor from local 
| _ materials - $7.00 
| Z MOVIE - of Magnatrac in action (8mm Color) - $9.50 | 
| 


Name CESS 


Address Se ——— — B 


Sol "o aa CE ——— 
| (Money retunded on any purchase) | 


—=— — i SS o o o o c — Á 0 


AMAZING HARD-TO-FIND SCIENCE BUYS 


NOW ON SALE! Bargains in Alternate Energy — Health — Weather 
Hobbies — Magnifiers — Magnets — Telescopes — More 


RADIOMETER LETS YOU SEE THE SUN WORK. The silvered finish 
>] gives you a hemispherical mirror. Ata | 
- glance, you see everything going on |. 
around you. Operates on invisible infra- v 
red radiation. 5" high. 3" in diameter. 
No. 60,529 Rep. $7.95 NOW $6.75 


NEW! THE 76 MM f/6 EDMUND TELESCOPE... 
COMPLETE WITH MOUNT READY TO USE 


Journey to the craters of the moon...study skyscrapers or nature's 
wonders! Expertly crafted in our own plant and specially designed as your 
first telescope. Precision optics, durable tube, all-metal mount. The 25 
mm eyepiece delivers 17X magnification, perfect for all-around viewing. 
Its sleek design complements living room or den, yet it's sturdy enough to 
be the perfect companion on a field trip or star party. Weighs just 5 Ibs. 
Measures 1342” x 1712" x 11". Comes ready to use. . .so your exploration 


into space can begin right away. P 
w 909.99 


No. 31,677 Reg. $109.95 


OUR MOST | POPULAR MAGNIFIER. Provides ` 10 power magnifi- 
cation. Sturdily mounted in plastic with 

a swingout lens system so you can carry 
in your pocket or attach to key chain. 
3" x 1A" closed. 

No. 30,344 Reg.$22.95 N0W $19.75 | 


MINIATURE BATTERY POWERED PUMP. Pumps 1 pt. per minute 

- through 4" tube (included). Lifts liquid 
24 inches. Self priming. Operates on 2 
1'2-3 V flashlight batteries (not in- 
cluded). It is the perfect instrument for 
darkrooms, science fairs.& table displays. 
No. 50,345 Reg. $5.95 NOW $4.95 


HYD OPONIE G NEETATANGE: GROW PLANTS INDOORS ALL YEAR! 
: Feeds plants a perfect mixture of 
water, nutrients & light, using no soil at 
all! Get up to 10 times the yield of 
conventional soil. Contains nutrient 
mix & transport system. 

No. 31,129 lc. $42.95 NOW $34.95 


BUILD YOUR OWN WEATHER STATION 


Accurately forecast weather and check your pre- 
dictions against TV and radio. Kit includes anemom- 
eter with windvane, indoor indicator board to show 
wind speed & direction; sensitive air tank barometer 
with 2 ft. indicator; sling psychrometer, rain gauge 
with calibrated tube to measure as little as 1/100 
inch, 100 ft. lead in wire; color cloud |.D. chart, fore- 
casting manual. Powered by 115V AC house current 


with safety cord. 2 B Q 5 
NOW $ "E 


No. 71,022 $29.95 


Steel and aluminum instrument with 
12" diam. Blue and pink indicators are 
carried to the lowest and highest points 
of day and left to be read before resetting. 
No. 72,467 Reg.$19.95 NOW $17.05 


THIS FLASHLIG T NEVER NEEDS BATTERIES! Electricity is 
| ] generated when you squeeze the fly- 

| wheel—no recharging! Uses 2.2 V 

flashlight bulbs. It's compact; take it 

anywhere & never be stuck for a light ! 

5y" x 2". 

No. 61,086 Reg. Mns 95 NOW $16.95 


giving up a stimulating hot Mem A 
perfect mixture of air and water provides 
increased velocity at 7596 less volume. 
| Easy to install. Chrome plated brass. 
No. 31,102 Reg.$12.50 N0W $11.25 | 


MAKE YOUR OWN 9 FT. HOT 8X20 SPY SCOPE. So small it 
AIR BALLOON. Watch it rise to fits in the palm of your hand! 288 
about 200 ft. on just hot air. Will «ft. & 1,000 yds. field of view. Only 


SAVE $8.00 ON THE 30X 
MICROSCOPE WITH BUILT- 
IN LIGHT! ideal for inspecting 


CHEMICAL LIGHT GLOWS AS EMERGENCY MAKER or as a signal 

for nighttime bikers! Can be seen in 

daylight, and for 1,000 yds. at night. 6 

in. plastic tube lasts 3 hrs. Comes in 
pkg. of 3. 

| We.P-60923 . Reg. $7.95. NOW $6.95 


Discover underwater treasures; eate 
items lost in water. Aluminum frame, 
bar-handle. Light enough for any fish- 
ing reel. Resists corrosion. Wt. 2 Ibs. 
No. 71,135 Reg.$26.95 NOW $24.25 


just like the one your doctor uses. Per- 
fect for teaching children about the 
wonders of the human body. ; 

No. 50,270 Reg. $12.95 NOW $9.95 


Edmund Scientific 


7211 N-09 Edscorp Bldg., Barrington. N.J. 08007 


plants, gems, photos. Center focus 
wheel; built-in light source; retractable 
condenser lens. 514” x 134" x 34". 


No. 31,291 *$16.95 


Reg. $24.95 © 


GIANT = 
SIZE 
CATALOG | 


4.000 Unusual Bargains 
in Hard-to-Find Science 
Buys for Hobbyists. 
Schools & Industry 


N.J. Residents Add 5% Sales Tax 


Total Enclosed] | 
C] Send Free Giant Size Catalog 


lift anything up to 1/2 Ib. Kit in- 
cludes 10 precut gores, 6 ft. of 14 
gauge wire for ring and core. 
Instructions included. 


No. 60,691 " $5.3 5 


Reg. $5.95 


Signature 


Name (PRINT) 
Address 
City 


— HE. — — 


2 0z. Stores easily in your pocket, 
purse or glove compartment. Brush 
metal finish. Incl. neck strap and 
31" x 112" x 2" case. 


No. 1568 * $22. 45 


Reg. $29.95 & 


COMPLETE AND MAIL TODAY 


To: Edmund Scientific Co. 
Barrington, N.J. 08007 


7211 N-09 Edscorp Building 


CREDIT CARD 
HOLDERS 
ORDER TOLL FREE 
800-257-6173 
In New Jersey 
800-232-6677 
Method of Payment: 
C Check enc. LJ MC 
CO visa C Am Exp. 
C Diners 

Card No. 


Expires 


Planer Molder Saw 


Power TOO - 


9 32-Tool Set. Gl. cost 9295" now RS 
14-Tool Set. G.L cost 126" now ..... 
Save Even More. Both Sets now D n 


eu 


110 VOLT A.C. GENERATORS 
60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fam 
belt VOR ron Ly or y Operates T.V. All 

| MÀ tools. pas in service. This is eur 32nd 

6 months, $198.00 


| frenar need no battery, Special Pri nice cë $189.00. 
| 50 for Plage à E par- unt. | 
Box 7160PS "nn one: 806/392: rU TX 79109 


: J ki j ; x r 
IN SIMULATED STEREO! 
TELEDAPTER® easily connects to any TV f 
and plugs into the Aux., Tape, or Tuner input § 
of any stereo amplifier. (TV and stereo can be | 
any distance apart) All TV programs will | 
come through your stereo amplifier and f 
speakers, even Video Tape, or Cable TV 
shows. Quality electronic circuitry assures 
correct 10 to 50,000 OHM impedence 
| matching, for full 50 to 15,000 HZ frequency 
response. The matrix circuitry actually pro- 
| vides two channels of simulated stereo. Total | 
chassis isolation means protection for both 
| your stereo and TV. TELEDAPTER® is also 
great for using stereo headphones and taping | 
TV programs. Complete with instructions, 
and TWO YEAR WARRANTY. 15 day trial or | 
money back if dissatisfied. 


-The TE-200 Teledapter 


Burglar -Fire Protection 
Protect Your Life, Home, Business, ee 
$1 œ Our cotolog shows how. Install your 
dam systems ond devices nd sove 3533. We 


rough Tu lumber into moldings, trim, flooring, furniture 
L popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 


30-Day FREE Trial! ., SEND FOR... 
NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON "Elsan roma eat 
TODAY! Kensas City, Mo. 64111 


CATALOG Mariyani 


Burdex Security Co. Box 8280?-PS Lincoln. Ne. 68501 


| 
— rS —1 220 9. m 


Presses l Se ae sens a UR IR E UP EU] $ 95 Plus $3.00 Shipping, | 
DANT f SOP cae a 
a 9238 sas o, : SA sir cic INI 95 — 
i seats Ged on he RHORDEZ 39 7 Power DAY & 
:C YES Please send me complete facts about | |] or enclose check or NATIONAL CORPORATION À eo NIGHT-SCOPE 
i details about 30-day trial offer. pi i Cara 4 ER. mol, Tae | | s Lr Tr enira 
8 Name - | Expiration date.— — — — — — — (615) 381-9001 - | | ——  Moinsia parsons and 
| |! Name 5 | " body lasts forever. Fine image, detail quality meets 
l Add Eji P tovt spec Also for daytime use, For nature study & sports. RLE 97, 7" 
H - B Address ——— | a8 | length, 2Y» dia. 1502. Immediate money back. Send check er M.O. te: 
gêi a : City : | | CANDYBELL e P.O. BOX 224 e EL SEGUNDO, CA 90245 
a FM — Ga====t 


[im === SEND FREE CATALOG —=== 


STAINED 
GLASS 


Send $1.00 for fasci- 
nating catalog of kits, 
tools, ideas, books, 
and supplies. 


BIG STARTER KIT 
Only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


In a tractor, what's beautiful 
is the way it works. And 
no tractor works more 
beautifully than Power 
King. Because there's no 
tractor quite like Power 
King. It's pure tractor, 
tough and practical clear 
through. With all-gear 
drive for extra power 
and traction. .— 


THE QUALITY ALTERNATIVE TO HIGH-COST INFLATABLE BOATS! 


$100 to $220. All pack small. All | 
last for years. — € —— a 


10% to 50% 
OFF 
Store 

Prices a 


.DOCTOR'S PRESCRIPTION OR YOUR 
PRESENT LENSES DUPLICATED. 
Large selection of latest fashion frames 

& lenses. Quality, Accuracy, Fit. 
100% GUARANTEED 
Send For Free Family Catalog today! 
Prism Optical inc., Dept. PS-52 
10992 N.W. 7th Ave., No. Miami, Fla. 33168 
Established 1959 


Durable as can be. American built with oversized components. Ground 
clearance twice as high as many competitors, for big implements and 
cultivating taller crops. In 6 models, up to 18 hp., plus 25 attachments. 
That's beautiful! 

See your Power King dealer. Or send $1.00 for brochure and dealer list to: 
Power King, 1005-A5 Anoka Avenue, Waukesha, WI 53186. C-83 


= WER KING 


ONE TOUGH, BEAUTIFUL TRACTOR 


TÜFTS-PEELS-STRIPS AWAY UP TO 
18 COATS OF PAINT WITH ONE 
SINGLE 60-SECOND APPLICATION! 


e Simply apply—let dry—peel away paint like 


paper in one single action 


e Ends sanding—scraping—spraying—chipping— 


steel-wool FOREVER! 


e Amazing European discovery turns layers of paint 
to a single sheet of ‘paper’ so it peels away just 
like you'd lift and turn the pages of a book! 


WORKS ON ANY SURFACE . . . WOOD, 
BRICK, METAL, PLASTER, 
GLASS, STONE, ANTIQUES! 


Amazing new formula actually penetrates old paint (var- 
nish and lacquer, too), in minutes. Transforms it into a soft, 
plastic-like film. Then simply let set... lift, roll, strip up to 18 
coats of paint away in a single peel-away action! Yes, years of 
built-up paint peel away as quick and easy as you d turn this 
very page! Ends sanding, scraping, chipping and foul-smell- 
ing chemicals ONCE AND FOR ALL! 

There's no dust up. No clean up. Just a single peel-away 
ded restores the bare, original finish . . . good as new ina 

ash! 


SO EASY EVEN A CHILD CAN DO IT! 


Called 'Peel-Away', this new wonder-formula has been 
offically registered with Gov't. patent offices throughout the 
World. It is completely odorless—completely safe! Reacts 
only with paint, varnish, lacquer or shellac . . . nothing else! 
S0 you can use it on even finest furniture, precious art 
frames, why even delicate wicker or valuable painted-over 
marble. In fact, itis so safe, so gentle, it is used by London's 
British Museum and world-famous art galleries to strip old 
art frames and century-old paneling. Even used by antique 
dealers to strip down priceless furniture treasures for resto- 
ration. Yes, 'PEEL-AWAY' literally lifts away every last layer of 
old paint even from hard-to-get-at places such as impossi- 
ble-to-reach windowpane corners . . . grooved molding 
. . . finely tooled woodwork, etc., etc. 


SIMPLY COAT IT ON—SEE IT TURN PAINT TO "PAPER" 
IN JUST MINUTES. .. AND PEEL IT AWAY IN A 
SINGLE LIFT-OFF-ACTION! 


WINDOWS 
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A FEW MINUTES WORK! 


AGENTS, REPS, BULK USERS, NOTE: Case lot orders are now available. Write on 


your letterhead to our industrial division for wholesale prices. 


FURNITURE 


ENDS: - sanding - scraping °- spraying * chipping 
* steel wool > toxic chemicals FOREVER! 
Removes years of built-up paint . . . WITH JUST 


NEW WONDER-FORMULA—HAILED ON NETWORK TV! 


PEELS OFF PAINT JUST LIKE 


PEEL 
AWAY™ UP 


Best of all this new wonder-formula is so easy to use. 
Simply mix with water and coat onto any painted surface. 
Then press down special 'Peel-Away' magic-fibre Lift-tex 
strip-away cloth, (included free) . . . let dry and adhere to 
surface . . . and without even dirtying your hands, lift away 
old paint, just like you'd peel a banana. It is as simple and 
easy as that. No mess. No fuss. No odor. Old paint lifts away 
like a single sheet of paper. Original bare-wood finish comes 
through like new again. 

S0 ECONOMICAL TOO! MERE PENNIES PER JOB! AND 
THE PEEL-AWAY MAGIC-FIBRE CLOTH IS COMPLETELY 
RE-USABLE, GOOD FOR YEARS TO COME! 

Peel-Away is every home-owners dream come true. Ideal 
for indoors on walls, windows, furniture, etc.—plus 101 
outdoor uses too. And it costs only a little more than a penny 
per foot coverage. Homeowner's size alone gives enough 
coverage to strip away as much as 500 to 750 feet of wall and 
door trim, window frames, furniture molding, stair railing, 
patio furniture, roof-gutters . . . its uses are almost endless. 

SAVES WORK, SAVES TIME, SAVES MONEY 
... MAKES TAKING OFF PAINT EVEN EASIER THAN 
PUTTING IT ON! 

So for the new low-cost, super-fast way to peel away old 
paint. . . liftaway old lacquer, varnish and shellac. . . order 
PEEL-AWAY today on full money-back guarantee. REMEM- 
BER: You must be able to simply coat. . . peel. . . lift and 
strip away up to 18 layers of old paint in a single peel-away 
action . . . without sanding, scraping, chipping or steel wool 
. . . Or purchase price refunded in full. Order today. 


© 1982. Brand Name Testing, Inc. 


handling, of course.) 


plus $2 postage & handling. 
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O Homeowner Size (2 Ibs. enough for regular size homes) only $16.90 
plus $3 postage & handling. YOU SAVE $4.00! 


CO Handyman's Super-Size (4 Ibs. enough for use in homes with extensive 


outside trim) only $31.95 plus $4 postage & handling. YOU SAVE $11.85! 
Amount enclosed $ (NY residents please add sales tax) No C.0.D''s please. 
CHARGE IT! ($15 minimum charge) C VISA C MasterCard 
Credit Card # ; Exp. Date 
Name 
Address 
ÜNI LC. _ Zip 


EE 1-2-3 


crusted paint; (up to 18 layers 
thick) — 


= Rtas CN i 
STEP 2: Cover treated area with 
magic-fibre 'Lift-tex' stripper- 
cloth, (included FREE). Let set and 
adhere to coated surface. 


5 
paint turns to “paper”. . E 
peels, strips away IN A FLASH! 


STEP 3: Right before your 


potet MAIL NO-RISK COUPON TODAY = = = == 


Dumond Chemicals, Dept. PWWA-18 , Dumond Place, Glen Head, New York 11545 
Please RUSH me the quantity of the "PEEL AWAY" New Wonder Formula checked 
below. If | am not completely satisfied with the way it “peels y» 4 up to 18 coats of paint 
with just one single application, | may return for a full refu 

CHECK OFFER DESIRED 

C Small Size (1 Ib. enough for up to 3-room apartment) only $9.95 


nd (less postage and 


Div. Brand Name Testing, Inc. Ric. m EET 
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EVEN IF IT ISN'T ONE OF OURS. 


BUY A BIKE ENGINE. 


We think we make the best bike engine in the world. Certainly 
it's the best selling bike engine in the world. And now that 
our 1982 model has a completely automatic transmission for 
only $189.95, our market share should increase. We 
would of course appreciate the opportunity to 
send you our free color catalog, which includes full 
facts and specs, a Product Report by the Auto 
Editor of Popular Mechanics, and two rather 
overwhelming testimonials from real people with 
real addresses. 

We may persuade you to buy a BikeBug, or 
we may not. If not, we urge you to buy any bike 
engine, gas or electric. In light of the energy lou 
crunch, the escalating cost of fuel, and the 
probability of future shortages generated 
by greed or political blackmail, any bike 
engine is part of the solution. 

That we think our BIKEBUG AUTOMATIC 
is the best bike engine does not mean 
that other bike engines are bad. Some are 
just better than others. Our catalog tells you 
what's important to look for in a bike 
engine, and points out problems other bike 
engines may have. In all honesty, there are 
reasons why our bike engine may not be 
best for you...and we tell you that too. 

You owe it to yourself, not OPEC, to learn 
and be persuaded about the need for bike 
engines...ours or theirs. 


AQUABUG INTERNATIONAL INC. 
Dept. PS-25100 Merrick Rd., Rockville Centre, N.Y. 11570 (516) 536-8217 


Please Rush FREE Catalog! 


Name 


Add 
City 


ress 


State n Zip 


Fiberglass 
Travel Trailer Kit 


WHAT'S HE DOING! 


Making a Concrete fÀ 
Flower Pot!....and SSH 
so CAN YOU ( |l 


Make and sell your own 
Ornamental Concrete items. 
Rush $5.00 for Book 
about Aluminum Molds 


TRAILER FOR THE '80's—Burro Travel Trailer 
kit sleeps four. Under 1,000 Ibs. Fiberglass. 


Ready to tow. Finish interior only. Write Burro 
PS.514143, 21st Avenue North, Plymouth, MN 
55441. For full color catalog send $3.00 to cover 
postage and handling. Dealers Wanted. 


Send $5.00 


CONCRETE MACHINERY 
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with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


COMPAR "T 


Today To 39» P, 9. BOX 899. HICKORY, N. C. 28601 


PORTABLE, 


This lightweight grinder has built 
in angle quide marks and a depth 
gauge attachment. Special grind- 


Grinding Wheel is included 
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ing wheels are self-centering and 
Screw into place. Replacement 
wheels can be tightened with finger- 
tip pressure. Grind-N-Joint can be 
used with your car or truck battery, 
on the job or in the shop. for fast. 
accurate sharpening of cutters and 
lowering of depth gauges. À 110 
volt converter is available. 
ates 
Sharpener x 
E EI. esson $24.60 
DC Converter " 
65íG-914........ 16,96 
v FOB, Dorchester, WI 
EENES E) BERR RE REESE Eee ee 8 
- FREE catalog with mobile, 
EE TATR aod einen small 
FREE HB engine parts, and other accessor ies. 
ouu-hodture s Supply 
Box 157, Mow Dorchester, WI 54425 
Info. 715-654-5821 Desk 
Order 800-826-8563 (US) 
Desk 800-472-2360 (WI) 
e YOURSELF $1000 -- to 
e 18 or 11 H.P. Briggs & Stratton electric start 
" e © automatic torque converter transmissions 
0 bs. pa plus two passengers e qu box 
Mx 40"x11" e steering wheel, foot pedal controls 
e forward and reverse gear © rear dual hydraulic 
disc brakes 
Tough Mark Series Haulers lug 500 Ibs.of cargo plus 
you and a passenger almost anywhere. 16 H.P. 
opposed Twin-Cylinder or 11 H.P. Synchro-Balanced 
Briggs & Stratton engine, automatic torque conver- 
ters (no manual shifting), alternator and electric ` 
start. Steering wheel, fcot pedal accelerator and 
brake (rear dual hydraulic disc), forward and reverse 
gear let you maneuver easily with speeds up to 25 
MPH. Dump bed 44'2"x40"x11" extends to over 4' 
with tail gate opened. Many accessories. 
Build it yourself and SAVE $1000-- . Engine mounts 
to welded & painted frame. Tires mounted on rims. 
You bolt parts together and pocket assembly costs. 
Only simple tools needed. Thousands from eight to 
80 have built a Carl Heald Kit. | 
For more information call 616/849-3400 
or write for FREE brochure today: 


Heald Hauler 
Mark 4 Model HH-416 
shown with optional 
headlights and knob tires. 

and with steel cab. 


Carl Heald, Inc. oso»: 


P.O. Box 1148, Benton Harbor, MI 49022 


Also 
3-wheel models 


> SUNROOM 
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GREENHOUSE | 


O New System 3 - “Brookhaven” model 
[] Factory insulated triple glazing 

[] G.E. Lexan® Shatterproof Panels 

L] 40% Tax Credit & State Credits 

O Lean-To, Free Stdg. & Window units 
‘LJ Curved Eave, Bronze Tone Finish 
COLOR CATALOG and TAX CREDIT GUIDE: Enclose 
$1. for our catalog and price list, plus our quide to the 
latest federal and state passive solar tax credits and 
qualifications. All kits shipped Freight Prepaid. 

SAMPLE WINDOW KIT: Enclose $5. for catalog and 
tax quide above, plus actual samples of greenhouse alum. 
frames, G.E. Lexan® glazing, assembly manual and 
heating quide. 


FOUR SEASONS 
GREENHOUSES 
910 Route 110, Dept. PS-205 


Farmingdale, N.Y. 11735 
Phone: (516) 694-4400 


Div. Four Seasons Solar Products, Corp. 
(Custom Built & Standard Sizes) 


$10 

VALUE 

WHEN COMPLETED 

JUST LACE IT UP & GO! Learn leather- 

| craft as you complete this beautiful leather 
billfold. We'll send you everything you 

need, plus a FREE 1982 leathercraft cat- 
alog packed with hundreds of exciting 

projects. Youalso geta SPECIAL BONUS, 

all for just $2.00 postpaid! 


| Send $2.00 check or money | 
order to Tandy Leather 
Company, Dept. P5582, 
P.0. Box 2934, Ft. Worth, 
TX 76113. Limit 4 per cus- 
tomer. Offer ends May 31, 
1983. Not available at 
stores—miail order only. 


LEATHER COMPANY 
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| MAKE YOUR OWN | 
‘LEATHER WALLET 


Forty pound generators are “portable” if you’re a tackle in the NFL. 
Otherwise, our 19 Pound Generators are more like it. 

Our dual-voltage AQB 300 delivers 300 watts AC, p/us 10 
amps DC. If you need /ots of DC, without AC capability, you want the 
AQB 250D, producing a sizzling 20 amps at 12 VDC. You might even 
want both. Together they wouldn't cost much more than one 40 
pounder; and together, they would still weigh less! 

Last yearahandfulofadsranusoutofgeneratorsformonths. Send 
for our free catalog now...just in case. 


-AQUABUG INTERNATIONAL, INC. 


Dept.PSG-25 100 Merrick Rd., Rockville Centre, N.Y. 11570 (516) 536-8217 
Please Rush FREE Catalog! 


Name 
Address 
snl — UM — I NSÜÀ PNE S Dl 


Machinist 


A brand new bimonthly magazine for the serious 
amateur machinist and the small commercial 
metal/machine shop. 


€ Projects to build. 

e New developments, approaches , 
and products. 

è A forum for sharing ideas and 
information about precision 
metalworking techniques. 


€ A great new shop partner 
for you. 


Subscription rates: [USA] $16.00 
per year (6 issues}, Canada and 
other countries $18.50 (US dollars). 
VISA or MasterCard orders: 
Phone operator 660 Toll Free 
800-824-7888 except California. 
In California 800-852-7777. 

or write 

The Home Shop Machinist 
7b The Village Press, Inc, 

Post Office Box 968-S 

Traverse City, MI 49684 


SAVE BIG on 
CALCULATORS 


EXAS INSTRUMENTS 
Tl 59.......9470 Tl 581I........37 
Tl 58C........80 TI 85.... 4 26 
Tl PC100C...4150 Ti BA2........39 
Tl PROG ......50 Tl 35 SP.......48 
Tl MBA........50 ngo TIS5130.......60| 
i HEWLETT 


Aa PACKARD CALCULATORS. 
HP-44C....... $189% = Ey 


HP-44C V ....... 


EE a, a 


PUBLIC NOTICE! 


Finder’ s Fee Paid For 
Liquidation Inventories! 
We are authorized liquidators of con- 
sumer products that must be quickly 


sold at drastic price reductions for 
reasons such as: 


| Overproduction. Last year's models. 
Economic recession. Plant closings. 
Bankruptcy or other financial prob- 
lems. Out-of-season products, etc. 

| Ifyou know of any company with sur- 
plus inventories that must be quickly 
liquidated for cash, call us Toll-Free; | 
1-800-328-0609. Only products in 
perfect operating condition will be 
considered. We'll pay you a finder's 
Tee based on a percentage of the total 
value of the acie es contract. (Officers, 

sales reps of mfgr. ineligible for fee.) 


MUST LIQUIDATE 


AT FAR BELOW DEALER COST! 
Energy-Saving, Variable Speed 


92" Gelling Fan 


! FACTORY PERFECT: 


app. TTE |n i 3 
Variable Quad R.A.M. (tor HP41C).... 75 | ERE 


Costs just | * lo e a | 
pennies a day lo — spose mA Mem. Module (tor HP41C)... 23 ES d 
operate! Can pa rpm. Smoo 
far itself over and quist operation] NEW FROM HEWLETT. PACKARD 


Mfr. Sugg. Elek. Tek 
HP - IL Loop Module 125 95 
Digital Cassette Drive — 550 425 
| Printer/Plotter(HP-IL]) 495 375 
Ext. Memory Module 75 60 
Ext. Function Module 75 60 | 
(Please expect delivery delay on new products) 


over again with 
energy savings! 


=- Top ^ 
quality! 
Terrific 


Pre-wired for 
installation 
of center | 


IMPERIAL 


light. value! BRERAARRRRARAEBSRARRESERHAREZHARAREERMARSHATAASENARAA 
ELD HP - 42C Financial 
| HP-44C/42CSoLBks 20 a 
Beauty and elegance in a highly practical, energy- || |" rapere United M 
saving device! Keeps you cooler in summer and WU ocio cia vost MM 
warmer in winter. Easy to install yourself. M Erna A 
Unfavorable financial conditions made it necessary to liquidate this huge inventory of HP-34C | 2222222 442 
ceiling fans at a drastic price slash! Now YOU can buy several of these fans for much less 1 HP-33C tiie folitus Seis 84 | 
than the manufacturer's suggested retail of only ONE fan! With a ceiling fan in each of SEE meron IUBE net er nanan ene 
several rooms, you can enjoy all their energy-saving economy... and year ‘round com- HP-33E...... eese enn nnne OO 


har "i PEECTETPPEELTTPEPTTTEITPITETENAA Oe | 


HEWLETT COMPUTER 
D PACKARD PRODUCTS 


fort... to the utmost. They can pay for themselves over and over again! 


With the Imperial Decorafan; you can lower your thermostat all winter long! Save on 
fuel bills and still stay warm and comfortable as before. Here's why: As the heated air 
rises to the ceiling, the slow-moving action of the fan gently recirculates the warm air 
downward. As a result, you get more "mileage" out of that heated air. 


The Imperial Decorafan features variable speed control for up to 200 rpm. So, in the 
summertime, you simply increase the speed of the fan. The cooling breezes created by 
the rapidly revolving blades allow you to cut down on the use of your air conditioner. The 
big 52" diameter sweep of the fan blades provides effective, brisk movement of air for 
an entire room. You get up to 14,000 cfm of air delivery! 


This is NOT one of those cheaply made, lightweight plastic models you find at cut-rate 

ket! The solid hardwood blades are expertly crafted of selected mahogany. The brass dish and simplifies fisica isis iom "y | 
plated housing and blade brackets add golden highlights of beauty. The "heart" of the HP-B5isa 4 simp BASIC language computer 
fan is a highly dependable, 28-pole motor with all metal with babcand CRT display, mint Bhd tapa 


construction and double-sealed ball-bearings for smooth, Manufacturer's drive complete in one compact unit. [HP-B3 is | 
quiet operation. And the motor is direct drive! Not friction S t ü R tail: the seid an above but without the built-in 
drive. No pulleys, no belts to wear out. »"uggested neta printer and tape drive.) 
DESIGNED FOR ADDITION OF LIGHT FIXTURE! wu. 6. & 5 
You'll love the way Imperial Decorafan adds a distinctive HP-85 COMPUTER 
aura of charm and elegance to any room, any decor. And OUT THEY GO AT | THEY GO AT HP-125 COMPUTER 
this fan is designed so you can easily install an attractive 82901M DUAL MASTER 
light fixture (with 4" dia. globe) in the center. The wiring is 9134A WINCHESTER 
9 All necessary mounting hardware is included. DAISY WHEEL PRINTER 
® Maximum air delivery of 14,000 cfm. 2B831B PRINTER 
e Maximum watts of 170. Shipping wt., 32 Ibs. 2671A PRINTER 
2671G PRINTER 
| " ^» | 2673A PRINTER 
Includes 3 Year Limited Wa rranty Pikia AM M LRL MC SOIN: 82905B PRINTER 
MN ERE uS DRM RENS SEES GU QUAND MN Pets SD Mui DENM ciclo UNE GRAPHICS TABLET 
C.O.M.B. Co. / Liquidato Dept. B-732-2290 and all related accessories and software 
al SS eee eee eda | 6850 Wayzata Boulevard / Minneapolis, Minn. 55426 at SIZEABLE DISCOUNTS 
AMERIGA ili n 9 | 4 each ip- ALL ] - i- 
om TUER end ie di, foin St Alesis in REN Add oa | CALL li pb ctl pom T 20% 


weeks extra if paid by check. Sorry, no C.O.D. orders.) 


O My check or money order is enclosed. Minnesota residents 
| add 5*5 state sales tax. 


Charge my: O Mastercard C VISA OAm.Ex. DDiners Club 


| Accessories discounted toa. 
If busy signal, or after business hours, or 


in Minnesota, call 1-800-228-2606 
24 hours a day, 7 days a week. 


Accounts Invited. 
Mastercha rge or Visa by mail or phone, Mail Cashier's Check, 


Acct. Mo. Exp. — 
| PLEASE PRINT CLEARLY 
C.O.M. B.C. [oome 
E | a a ee E ERTEK 
ONE OF THE NATION'S LARGEST AUTHORIZED Ma [EGA maa L ine. 
6850 WAYZATA BLVD. / MINNEAPOLIS, MN 55426 | Se a ZIP 6557 N. UncoinAve., Chicago IL60 


0 E E A (800) 621-1269 (342) 677-7660 | 
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1338 
List $19.95 


Find exciting projects, troubleshooting and repair 
tips, and hands-on, do-it-yourself info, plus 
hundreds of time- and money-saving ideas in 


"E.ecTaanuics Baa D up 


Select 6 outstanding volumes = Caj 
for only ‘a 95 naga ARIC List $17.95 


(total value up to $140.60) a 1288 
| List $14.95 __ 


1249 $ oc UN-TO-MAKE 
SEE SS ae ai «E sans TRONICS 
o [AY d PROJEC TS 


1367 
List $19.95 


1070 

List $14.95 

eT SIE : 
Digita 

pane iac. Ui 
fin Analog World 


oats dp mH 
compels A ar ai im aa Lil 
ca} E 


1306 
List $15.95. Me 


i ix ONE i oF È | | 

stwcospecrors | "AMPLIFIERS, STEREO 

ic cote re AON 5 
MADE EAS Y 1 


HOW TO MAKE YOUR OWN 
ALCOH 


FUELS om 


— a We 


ie 
a 
n 
em da 
d |i 
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rm 


ay DAVID B. WEEMS 


IGNING 
806 ors BUILDING 


List $15.95 1 - 
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2 a 7 i 
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303 DY NAMIC | M" 
ELE CTRONIC _ 1199 : 
CIRC UIT List $16.95 - | 
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ET. 


zm 
sd 
x mex 
1X a i E 


——À ee ae ie 
fy 
* F 
D ie ca 
| & t 
ER— t 


at 


List $31.90 
2 vol. in 1 


doge o^ n x me 2084/2004 M55 5 1435 | List $15.95 
s v - F MES List $29.90 List $15.95 
2 vol. count - 1108 


1211 SE 1283 : List $12.95 


List $10. 95 — List $14.95 List$18.05 — 
M "Lu. aem NENERENENGNC 00 


E "TIU eee, | 

TEES SHES, $ THE COMPLETE as THE ILLUSTR ATED f SERS 

CHERS & RADI. — | VIDEOCRSOEUE Ai, “HOME z IA FA smi 
ER 7 ELECTRONICS Mass 
co mo) Hum m E a” 


ala mi a Rr CR GRE 


| "ELECTRONIC o ^ |  nowro BUILD 
p -— reis em | i | pm tan ^n ‘ ae i | A TI DE If [ TOR. 
eee 008 SRS eee sth "i We JE BRAIN WAVE 
— a” a MONITOR 
& OTHER 
| SECRET 
pARAPSYCHOLOGY | 
FLEE IRONICS 
PROJECTS 


: am s vut praats? o — : By " E] ; pm s xe a L [t] ni? wii aras r M nr ipe ind ptt m h J Pt xm P 
1373 | UT. 2290 1316 - 1337 “1128 emo AMO ee | 

| i i . 1169 
List $11.95 List $16.95 List $16.95 List $9.95 List $11.95 List $18.95 List $15.95 


fx» ELerTRanucs Boow Cug 
Blue Ridge Summit, PA 17214 


Electronics Book Club | 


Blue Ridge Summit, PA 17214 


i 

i 

* Reduced Member Prices. Save up to 7596 on books sure to ii 

increase your know-how. | " 

* Satisfaction Guaranteed. All books returnable within 10 

days without obligation K 

* Club News Bulletins. All about current selections— mains, ii 
alternates, extras—plus bonus offers. Comes 13 times a year =| 

with dozens of up-to-the-minute titles you can pick from € N 

* “Automatic Order". Do nothing, and the Main selection — 5 ii 

2: i 

i 

E 

i 

i 


Please accept my membership in Electronics Book Club and 
send the 6 volumes circled below. I understand the cost of 
the books selected is $2.95 (plus shipping/handling). If not 
satisfied, I may return the books within ten days without 
obligation and have my membership cancelled. I agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months, and may resign any time thereafter. 


i 
d 
fi 
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i 
D 
il 
L 
806 1060 1070 1108 1128 1169 1199 1211 1230 - 
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will be shipped automatically! But . . . if you want an Alter- 
nate selection —or no books at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 
* Continuing Benefits. Get a Dividend Certificate with every 
book ürcbased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 
* Bonus Specials. Take advantage of sales, events, and City 
added-value promotions State à 
| * Exceptional Quality. All books are first-rate publisher's = ate —————ÀÁ p — 
t editions, filled with useful, up-to-the-minute info z (Valid for new members only. Foreign and Canada add 20%) ps-582 J 
T eren bas a T T 41 ee es | ee E E Bà B B 3H. d T E 


1245 1249 1250 1258 1277 1283 1288 1306 1316 
1337 1338 1339 1349 1367 1373 1435 2084/2094 8434 


Name —W  . . . . Phone 
Address 


AVERAGE $15. 


Start your own 
money making business! 


have succeeded in this fascinating 
and highly profitable field... 


YOU Can Do It Too! 


Never before have money-making opportunities been so 
greal for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 
milions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 


Train FAST at Home - Callect CASH PROFITS Right Away. 
You're "in business" ready to earn up to $12.50 an hour 
a few days after you begin Belsaw's shortcut training, 
Take advantage of today's unprecedented opportunities | 
in Locksmithing for year-round EXTRA INCOME in-spare. 
time—or fulltime in a high-profit business of your cwn. 
Hundreds we've (rained have done it, So can YOLU! All 
tools plus professional Key Machine given you with 
course. These nius practice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, Tells how you quickly 
plus business-building guidance will enable you to KEEP train to be your own boss 
THE MONEY COMING IN! Ideal for retirement—good in a orotitable Soaretime 
jobs toc. SEND FOR EXCITING FACTS—WNo Obligation! ^ ^" p 

ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! or Tultume: business. of 

your own. 


PRO KEY i Send for your 
MACHINE AB today! 
YOURS coupon COPY togay 
TO KEEP! 


> ra 

NO RISK BELSAW INSTITUTE 
TRIAL! 61136 Field Bldg. 
ui Kansas City, MO. 64111 


details! 


nd 8 wpa nee! pow d pen- 
RV BETEA uril pur Irgoting 
Find sut ali about it! 
RUSH COUPON! 


BELSAW INSTITUTE 
B113B Field Bldg., Kansas City, Mo. 64111 


Please rush FREE Book "Keys to your Future." 


money im ara 
Locksmith. MOORES 
ig almost 
from the 


l 
i 
| 
| Ten how 
i to make 
i 
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sari! CITY.STATE-Z LL ——————————— 
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=" ELE ELECTRICIAN) 


NNTENANCE, Make more money! Check out | 


Electrician's wages against the 
gj COT kind of money a woke now! 


* CONSTp 

UCTION TRAIN AT HOME IN SPARE TIME 
Make extra money in spare time while you train for a full- 
time job. Do odd jobs for friends and neighbors. Save 
money doing your own electrical work. Learn everything 
from repairs and maintenance to complete electrical instal- 
lations. No previous experience needed. Everything ex- 
plained in easy-to-understand language with plenty of 
drawings, diagrams and photos. Tools, materials, test 
equipment included with course. Approved for Veterans 
and G.I.'s. Be ready to take almost any electrician licens- 
ing examination offered by state, city or county. x 


„MAIL COUPON TODAY! — 
T Electrician School, Dept. PCOA2 
ICS Center, Scranton, PA 18515 


- Rush free facts that tell how | can train at home 
in spare time to be an electrician 


EL 
ADDRESS 
CU —— 


SATELLITE TV 


FANTASTIC 80 RB, CHANNELS 


New antenna construction plans plus big 8x 11 
book loaded with aiming info, kits, LNAs and re- 


ceivers at wholesale prices. Far better than cable | 


TV! Enjoy crystal clear reception. Send $9.95 to- 
day. Add $2.00 for 1st class (air mail) or cali our 
24 hr. COD order line (305) 862-5068 Now. 


Global TV Electronics, P.O. Box 219-A, Maitland, FL 32751 


$4995 


COMPLETE 


ou. BEA LOCKSMITH 


KIT CONTAINS: LOCK PICKS, CAR OPENING TOOL, LOCKS, FILES & KEYS 
DURSE COVERS: LOCK PICKING, MASTER KEYING KEY IMPRESSIONING RE-KEYING 
Today a trained locksmith can just about write his own ticket. LOCKSMITHS 
OO AN HOUR. Learn at home- Earn as you learn. Fast easy 
course that trains you by doing. All keys: locks: picks. car tools and special — 
equipment 


Zooming crime is everywhere, ne is seeking 
action. CASH IN AT ONCE, TRAIN AT HOME. EARN EXTRA 
$33 RIGHT AWAY. Send tor exciting facts, no obl 


igation, 
complete kit & $2.75 shipping src Ae ay agr res C.OD's accepted. 
UNITED LOCKSMITH SUPPLY CO., 5025 So. Easter Ave.#16, Box | 
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Build this beautiful 
Dome Home 
by yourself! 


Enjoy super-low energy bills 
and house payments 


' Save up to 50% on utilities, and up to 60% on 
building costs. Beautiful Monterey Domes geodesic 
homes are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 
No special tools or skills necessary. Our unique, 
patented building system makes home construction 
a reality for the novice. 


Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3895. Models up to 3,500 sq. ft. 


Send for our color Catalog & Plan Book — 90 fact- 
filled pages of exciting, affordable homes. Sales 
representatives available for all 50 States. 


Write toda y! 
| 8. BM E B E E E E E | 
O Rush me your 90 p T e & PLANS 


BOOK. Enclosed is tage included. 
m peg th send your ASSE MBLY N MANUAL for an add'l 
m um | 
|l —————————— Dl 
| CITY, STATE: | A————— P P Án i 
Mail To: MONTEREY weet | 
i 1855 lowe, Dept. A p J 


Riverside, Calif. e MONTEREY DOMES 


ee 


200 MPG 


9 ? HP MOTOR 

€ FITS ALMOST ANY BIKE 

9 EASY INSTALLATION - 2 

. MINUTES 

€ MOTOR CYCLE TYPE CLUTCH 

. AND THROTTLE 

eBETTER BRACKETS AND 
CONTROLS THAN 
COMPETITORS | 

e DOES NOT INTERFERE WITH 


PEDALING 
e FAST DELIVERY 


$169 
$9.00 for delivery in Continental USA 


Write or call for a free brochure or 
order from this ad. We have the best 
prices on top quality front and rear 
drive bike motors. 


NORTHERN HYDRAULICS 
P.O. Box 1221 Dept PSRB 
Burnsville, MN 55337 
612-894-8310 


SOLAR 
ELECTRICITY 


POWER YOUR DREAM 


WITH PHOTOVOLTAICS 
Send $3. 00 for Catalog to Dept. PS. 


alaswesté acii. 


A rae pene! m— €— —Ó Soler. 


CAREER OPPORTUNITIES—Looking for a new job? A pay raise? A new 
| career? No need to miss out on job opportuniti 


ities—ask for your FREE 
copy of our new guidance book ‘Career Opportunities’ and learn how a 
home study course can help you get ahead. Check interest. 
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Write or phone for FREE 96 page Career Guide 
Granton Institute of Technology, 263 Adelaide St. W, Room 508 
Toronto, Canada M5H 13 1-(416) 977-1929 


COLOR CATALOG 


Build Your Own 


Grandfather Clock | 
Prices Starting Under 


5290 


(including movement | 
and dial) 

e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak | 

e Heirloom quality 

e Factory direct prices 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


EMPEROR? | 

CLOCK COMPANY | 
WORLD'S LARGEST MANUFACTURER. | 
OF GRANDFATHER CLOCKS 

Dept. 317 Emperor Industrial Park 
Fairhope, Alabama demde | 


green ee 


service). 


| Popular Science Indexes I|! BREAKTHROUGH IN TELEPHONE U N " S K ER U 

teint ests roe soy nts menus ||| TECHNOLOGY FROM U.S. TRON 

| 9% DO" on gn gm g7 OM D" on i DIALOG DUO is the first telephone with built in 11 Amazing New Jar Opener 

| number automatic dialer which can dial both pulse and 

| ' tone. DIALOG DUO will release you from monthly OPEN ANY SCREW LID 
rental and need for touch tone service and equipment | ' | 

| B ! charges. It is the ideal telephone to use for MCI and IN 3 SECONDS! 

p ov Sprint subscribers (or any other long distance discount — — i 

| ! 


WANT MORE? 
DIALOG DUO has a built in "Melody on Hold" which 
YOU SAW IT IN Serpe atuton ng a yo tena and ou 
POPULAR SCIENCE ||| erem rrt 
— BUT WH EN ? | All these great mo Put - adaptor or battery! 


Thy shee mchies poerege acd Ania” Lice aggrcgrmuaaéy d meij Galerery | 


Nothing is more frustrating than trying to ; NEM DIALOG DUO is only $109.95 

find that article on furniture refinishing, | ES Um Wall holsters available at only $6.95 

how to repair a car choke or any of hun- 2 M gl One, more avaiable 

dreds of other informative articles or E (EE "OmU. ron "are 

: , " . E. DiaLog Model DJ: Last number | 

items that appeared in Popular Science in i redial, mute and on/of ringer 

1980. That's why you will want a handy, —— switch $34.95 Vadit operi usine ped Wace ce aan 

dex '1 iar itari T BÓ Dial -H: "Melod e | | . | 

1900 Index to Popular Science editorial. a 607 B Hold" $54.96 SENS BST SIN top—from tiny tube to gallon jar—with scarcely any effort. 

It lists every item that appeared during E. DiaLog Model DJ-11: Built in num- Even opens press-and-turn "child-proof" pill bottles. 

the year under the same headings used B B ber automatic dialer $79.95 - wem ee PSC HOUSEKEEPING 

SAT | ! 3 E DiaLog Model DJ-11H: Built in 11 -‘eatured Good Housekeeping magazine as one of 

In the monthly contents page. | : Bi number automatic dialer and || | "Half-dozen kitchen helpers no cook should be without." 

It is still possible to obtain a Popular : | BÉ “Melody on Hold" $89.95 Also handy in trailer, boat, workshop. Wonderful for folks 

science Index for each year beginning 1 | T | with arthritis. Unique gift. You must be pleased, or your 
; az aiik a | If you are not fully satisfied, return to as | à 

with 1972. Send for yours today with the i ll uswithin 30 days tor a proper retund. "pe a as Saini DUNG EROS M ppt 


order form at the top of this page! 


1980 


| Send Check or M.O. 20 day money back guarantee. 
| Dept. PS-582, 1118 W. Lake, 
| HOLST, Inc. Box 370, Tawas City, Mi 48763 


Order Toll free 
(Credit card holders only) 
800-554-3368 


Visa and Mastercard welcome. 
Popular Science 
Index 


Checks or Money orders to be sent to: 
Consumer Wholesalers, Lid. 
3572 High Green Drive 
Marietta, GA 30067 
(404) 971-3464 - 
Receive a free wall holster with every prepaid order. 


Whats om 
Rham mi 


Don't miss calls when away from the phone or outdoors! At last an 
ü i | — - = 
or SIVA mae 
Lf a. m 
iginall = | | Why i ae i 


electronic device lets you hear your phone or doorbell anywhere on 
your premises, backyard, attic, pool, shop, or even next door. Simple to 
install, no electrical connections to make, nothing to plug in. Simply 
apply suction cup to surface of phone or doorbell chime box, unreal the 
40 feet of wire (more can be added if needed) and carry the Fone-A-Lert 
with you—outside, upstairs or perch it in an open window. Its pene- 
trating audible signal will alert you to a call or doorbell. Uses standard 9- 
voit battery (not included). 4-1/4" x3-1/2" x 2-1/2". Only $21.97 pius 
$2. p&h. 
Send Check or M.O. 15 day money back guarantee. 


HOLST, INC. Bok sr Tavas cy en are 


THE INSTANT TOOL CADDY! 


Stores Easily on Shell 


The lightweight Air Bed offers a revolutionary sleeping 


experience. Gently, but firmly supports you with 100% air. incinta üiesAN RM — 


Features air coil construction with multiple controlled air Please send me the following AIR BED(S): 
chambers that hold your body evenly and independently. i 2 "eine ‘apa ied ge i 

Turns any room into a guest room. The ideal portable bed || H Double Size EN. 2 
for holiday and vacation visitors. . . and it stores easily. peran e an a " we j 

Take it camping, in your van, on your DOM, in your eit 55 per bed lo ahioning iind ines: i 
“Avaliable in twin, double, queen and king sizes. inflates in | DACAkPump tem ooo saas | | p, | 
minutes with most air pumps or cannister vacuum. (High- i "finals ura aonla aha Ka SE ual Tax i OOIDOyM the best caddy ever! Winner of 
power air pump available—optional.) Made of sturdy 20 O Check/M.O. Enclosed C Charge my credit card: European design award! Puts an end to clutter and 
cpu UA aire Wi agep ah deter: Hepgir- uit ang i C MasterCard C American Express ff | | confusion. Everything you need is stored in plain 

"nn ha i iod O Visa LJ Diners Club | sight with 22 slots to hold every tool you will 

Don't be mislead by imitations. Insist on the original, red ij git. . . Witt . Ty y 
velveteen, The Air Bed. 10-day Free Trial. If not satisfied, [| Csr3 No. — — — — — — — Exp. Date. [ need. Even includes 8 clear acrylic lock-in-place 
return it within 10 days for refund. Order now! Nl LOL 0 RÁS— drawers to organize nails, screws, nuts and bolts. | 
CREDITCARD ORDERS Nevada Residents Call: o o DER Lightweight super tough molded plastic. Handy 
CALLTOLLFREE — 800.648-5600 800-992-5710 [cy 1 1 1] 1]: f | | 12% x tt x 1134" tall, with sure-grip handle. 

24 HOURS A DAY, 7 DAYS A WEEK NN. ———————— P É—. I Great gift. Only $17.95 plus $2.85 shpg. 
i BENE —— ——— Send Check or M.O. 20 day money back guarantee. 
Contemporary Marketing, Inc. (9CMI1982 269 


Contemporc f 


TE. Dept. PS-582, 1118 W. Lake, 
| HOLST, IN C. Box 370, Tawas City, Mich. 48763 
790 Maple Lane, Bensenville, IL 60106 = 


[| 790 Maple Lane, Bensenville, IL 60106 Dept. ssurzı g 


NOW! Get in on the PROFITS in 


Work part time, full time — 
right at home — we help 
you every step of the way. | mes. 
No doubt about it. .. as a small engine 4. EL á 
pro, you can cash in on the huge de- e Mx B fF 
mand for qualified men in one of £97 À 
America's fastest growing industries. LN 
You'll be able to command top hourly rates ~ 
of from $10.00 to $15.00 per hour — and 
that's just for labor. 

Plenty of business waiting for qualified men. 
46,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
fully accredited Belsaw training, you can soon have the 
skill and knowledge to make top money servicing these 
engines. 


SYSTEM R READY FO FOR T TV HOOK UF 


"SATELLITE T T.V. INC. 
P.O. Box 3618, DEPT. 5-5 | 
LANTANA, FL. 33462 
SEND ME YOUR BOOK FOR $9.95 PLUS 
$2 50 SHIPPING & HANDLING OH CALL OUR 
| 24 HR. C.O.D. ORDER LINE (305) 845-3840} 


NAME 
ADDRESS 


Record telephone conversations in your 

office or home. Connects between any 

| cassette or tape recorder and your | 

telephone or telephone LINE. Starts 

automatically when phone is answered. EE en" 

| Records both sides of phone conversation. E ch 

Stops recorder when phone is hung up - 

This device is not an answering service $1 9.95 
: Qty. Disc. Avail 


Super Powerful | Ya 
Wireless Mic OMA. 
10 times more powerful than other mics 
Transmits up to '4 mile to any FM radio. 
Easy to assemble kit. 15V battery (not incl.) 
Call (305) 725-1000 or send $19.95+ $1.00 sipplg per 
Hem to USI « P.O.Box PS-2052, Melboume,FL 32901. 
COD's accept. or catalog of transmitters, voice scramblers 
and other specialty items, enclose $2.00 to USI Corp. 


Professiona qum nt PLUS 4 hp E in. 
All YOURS TO KE KEEP. tuin No Extra m T 

NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous 'learn-by- doing' 
method you get practical 'hands-on' experience. 


[ BELSAW INSTITUTE, 533B FIELD BUILDING 

[ KANSAS CITY, MO. 641 
C] YES, please send me the FREE ses thal gives full de- 

| tais about starting “i own business in Small Engine Repair. ' 
| understand there is No Obligation and that No Salesman will 
call on me 


GOVT. SURPLUS. SEND Fg 
Save up to 90%. New 1982 Edition 
Bargains in marine, aircraft, auto, hardware, industrial, 
mfg., etc. A must for hobbyists, conservationists, 
mechanics, handymen, outdoorsmen. Send $1 for great, 
big catalog (deduct $1 from first order of $10 or more). 


NAME AIRBORNE SALES CO. Since 1945 
| | 8501 Steller Dr., Dept. PS82 

j ADDRESS P.O. Box 2727, Culver City, CA 90230 

l cir 


Read All About 
Photovoltaics 


'ECTRICITY j 
SOLAR ELEC for You , 


= 
m a a a a u eS ra n a E S 

m m ww Omo M E M ee M 
wwom wm - ee Wu M RCWE I 


SECURE YOUR FUTURE AS A 


LOCKSMITH 


BE YOUR OWN BOSS 


MANY STUDENTS EARN 
MORE THAN THE COST 
OF THE COURSE BEFORE 
COMPLETION 


$12.95 


Order MONEGON's new compre- 
hensive book — only $12.95 — or 
"Designing Small Photovoltaic Power 
Systems" — just $10.00 


EARNINGS 
UNCOMMON 


DETAILS OF THIS 
EXCITING, LUCRATIVE 


WRITE TODAY: 
UNIVERSAL SCHOOL OF 
MASTER LOCKSMITHING 
P.O. Box 214652 
Sacramento, CA 95821 


CORRESPONDENCE AND . 
SHOP TRAINING AVAILABLE 


"9" DC Power Systems 

L^ AC Power Systems 

^ Exhaust Fans 
Water Pumping Systems 
Domestic Hot Water Systems 
Evaporative Cooler Systems 
Energy Monitoring Systems 


Send for your 
: ! | IMONEGON Catalogue — $4.00 
i i 
NAME : 
I Monegon, Ltd. 
ADDRESS - Dept. 202 
: 4 Professional Drive, Suite 130 
CITY ' Gaithersburg, MD 20879 U.S.A. 
: SPATE idee eI 
| PHONE( — ) AGE : 


178 | POPULAR SCIENCE 


peewee wen seen eee ee ee ee eee n= == 


And Monegon Has The Products Too: 


SATELLITE TV TONIGHT LIVE ! 


eDISH ANTENNA 


e PREAMPLIFIER 
eeen 8500 
| MDS COMPLETE RECEIVING 


$295 SATELLITE 
ANTENNA (10 rr. x 10 FT.) | 


FOR THE DO-IT-YOURSELFER 


JUST PUBLISHED 8'a x 11 BOOK 
MAGNIFICENTLY ILLUSTRATED - GRAPHS - PHOTOS - 
MAJOR SOURCES - ANTENNAS - LOW NOISE 
AMPLIFIERS - RECEIVERS AND MORE. | 

M THIS AMAZING BOOK DESCRIBES THE ENTIRE FIELD OF 
| SATELLITE TRANSMISSION AND RECEPTION WITH THE THOROUGH- | 
NESS OF AN ENCYCLOPEDIA. ONE CAREFUL STEP AT A TIME OUR | 
COMPREHENSIVE BOOK HAS BEEN WRITTEN SO THAT EVEN A 
| BEGINNER CAN EASILY UNDERSTAND THE SIMPLIFYING TECHNO- 
| LOGY BECAUSE WE MADE IT SO EASY TO LEARN, | 
Li NOW YOU CAN HAVE A 100 PLUS CHANNEL RECEPTION SYSTEM 
AND ENJOY EVERYTHING BEING TELECAST IN THE WORLD. 


REPAIR HYDRAULIC JACKS 
Earn while you learn al home. Mil. 
lions of jacks in gas and auto service 
Stations, trucking firms, body shops, 
riggers, factories and farms need serv- 
icing... most of which you can learn 
to repair, We show you HOW, Start 
spare time in your basement or ga- 
rage. Big ‘opportunity for mechanics 
ACT NOW! Write fer folder No PSS 
and free bonus offer 
HYDRAULIC JACK REPAIR MANUAL CO., INC. 
G. P. O. BOX 3 e STATEN ISLAND, N. Y. 10314 


Components 
Clock Movements: Battery, , 


Always Include 
Your Zip Code 
When Answering Ads 


NEED THREE PHASE POWER 


The HABER" allows you to.operate three 
phase motors " thru 7% horsepower from 220 _OMLY 


volt single phase power sources. Rugged — heavy 159" 
duty — patented unit built to give many years of 


satisfactory service. Satisfied users worklwide since 1966, 
Free literature furnished on request, Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Fantastic 
Marea 
methods! 


CHECK IT OUT! 


There are more opportunities, 
products and services offered! 


in the ''Classified Opportunity 


Mart,” immediately following 


this section. You may find just 


what you've been looking for. 


GET INTO 
" DRAFTING 


-— Train at home in spare time. No previous expe- | 
` rience needed. Tools and materials included with "üu 
^ course. No special talent required. We show you 


| ! - 
SEE 175 3SPORTS CARS ro. a 
You Can Build at Home from Kits _, IT CA + CARS ; 


For the low-price of an ordinary compact, you can own a full-size antique, classic or * & 
modern gull-wing sports car. Choose from over 175 exciting replicars including 50mpq 
roadsters to mid-engine V-8's. Manufacturers from all over @ the country offer these asse 


CA A Waat to: OD, howto da E LEARN DRAFTING| low-cost bolt-on body kits for easy home assembly. 
\eREE! AT HOME! =: | | They're serious automobiles designed for power, 
“CAREER $$$ ME | economy and performance. And, all are made to sell 


fora fraction of their apparent.value. —— 


LET 
legas 
rn Lune 


OP. gg 
of DINE 


DISCOUNT 
DIRECT 
PRICES 


y Transform your Jg clunker into a classic 
| roadster or exotic GT sportscar. Read all about kits for Pinto, 
Mustang, Capri, Volkswagen, Corvair, Chevy/Ford V6-V8, 
| | | ral A w hia fi i. We WS 
Datsun, Toyota..dozens more! Too many to list here! 30 DAY MONEY-BACK el 


Here are just a few of the full-size kit cars you'll discover — GUARANTEE 


Learn To 
"Do It Yourself” £ Save 


1-800-841- 0860 Toll Hm * pote . Eo * e * Ferrari 
; * Pantera — * Mercedes * Bugatti x Jaguar | 
MICRO MANAGEMENT YOUR TRS-80 i * Cobra * Auburn + Lamborghini... and more T 


SYSTEMS INC. PERSONAL 
DEPT. NO. 14 COMPUTER 
Downtown Plaza Shopping Center HEADQUARTERS 
115C Second Ave 5.W. 
Cairo, Georgia 31728 WRITE FOR 


Giant all-new 1982 Complete Guide to Kit Cars includes Department PS52 trorelgn US funds} 


e Over 175 Kit Cars © Front, Rear, Mid-Engine Kits Wilmington, DE 19899 
| £ Assembly Articles e GT's, Gul-Wings, Electrics ; Free Blue Book wih al orders | 
* Do-It-Yourself Info © Money Making & Saving Facts... more 


.INC. Mail Kit Car Buyers Guide 
bcm ts ee LJ $10 (3rd Cass US oniy) | 
D $15 
O Kit 


i | Special 1/2 Price Bonus Offer!!! ... Kit Car Monthly... 
912-377-7120 Ga. Phone No. FREE CATALOG | | [| see hundreds of used kit car bargains and new kit intros. ne I 
| Only $11/year. Order both. Everyone does! Address | 
€: | | ity/State/Zi 
mium: GREAT OUTDOOR FUN. imm | B .. j "m — KIT c Rs * : 
SEARCH ELECTRONICALLY FOR ... gold, silver, Lo Y ee LT 
coins and relics with White's Electronics mineral/ [= O Master Charge C Visa Expire Date i 
metal detectors. Pays tor itself. U.S. Patented. CX s Order TOLL-FREE Day or Night 3 
For your nearest dealer i z when vou order either Master Charge or Visa REQUIRED! 


and free catalog 
"SS, CALL TOLL FREE 
\ 1-800-547-6911 


N Operator CANNOT answer questions! Ne CODs! mg - 
(800) 331-1000, Operator 666 == 


Mailed Immediately. Sold Only By Mail. . | 


IT prn 


The Complete Guide to Kit Cars 
or The Kit Car Monthly. 


Disabled motorcycle, boat or 


trailer? Camping gear or con- | 
struction equipment need pro- - ADLOCK. 
tection? C^ | 
Protect your valuable property 
with GROUND AUGER™. 
Installs easily in all soil types, 
cannot be backed out without the 
key. 

Resists over 750 Ib. pull-out load 
in most grass-covered soils. 


SPECIAL 
INTRODUCTORY $19 95 
PRICE 

MONEY BACK GUARANTEE 


UT E 1 8 85 I ER P D Bd 1 lI D D —r-T 1 4" 
Please send me — GROUND AUGERS" | orcharge my C1 VISA O MC 

at your introductory price of $19.95 each | v 
(plus $1.05 postage and handling.) | ACCT NE: EXP 


Gardener" 


So light and versatile you can use it 
for most of your gardening chores. 
Many use it every time they garden! 

e Lightweight. Just 76 pounds. 

e Tillis, Cultivates, Weeds, and more! 
e Tills like a Rear-Tine. To 9" deep. 


For information, send to: 
or CRD n PSH-2586 
| ate ., Dept. -258 
Masport Sausalito, CA 94965 


Enclosed is my check or money order payable SIGNATURE 


' Perry & Perry, Inc. 


DEPT. 234 NAME 
P.O. BOX 13988 ADDRESS Name. 
ARLINGTON, TEXAS 76013 CITY ] STATE ZIP Addres 
TEXAS RESIDENTS ADD $1.00 O Information Only (Enclose stamped, City 
Ẹ STATE SALES TAX FOR EACH self-addressed envelope) 


OD v PCI NN S|. 


CORPORATE OFFICE 4113 SHADY VALLEY DRIVE ARLINGTON, TEXAS 76013 


Pho Il --—— ———sÉIQ 
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Insect-Aside is a clean, silent version of 
the government-developed pest killer that 
can't harm pets, people or the ecology. Try it 
free for 15 days! 

Here they come—the bugs of summer. The 
buzzing, biting, flying insect pests that drive 
you off your patio, spoil your outdoor 
barbecues . . . pool parties, cool-of-the- 
evening hammock snoozes. But now you can 
enjoy bug-free comfort; thanks to new 
Insect-Aside™. 

DEVELOPED BY SCIENTISTS TO 
CLEAR MALARIAL SWAMPS 

The heart of the Insect-Aside™ is a special 
type fluorescent lamp originally developed to 
clear swamps and protect cotton crops. Mos- 
quitoes, gnats, moths, wasps, midges— 
almost 300 kinds of light-sensitive in- 
sects—are irresistibly attracted to it. And in- 

‘stantly, silently ‘‘zapped’’ by an electronic 
field. 
NO ANNOYING ''POP", NO DANGER 
TO PEOPLE. AND NO HARM 
TO THE ECOLOGY. 

Unlike competitive devices costing up to 
$150 more, Insect-Aside™ doesn’t make the 
loud ‘‘pop’’ many people find so annoying. 
Our state-of-the-art version uses a special 
low-voltage electronic grid that kills bugs in- 
stantly, They drop into a receptacle you emp- 
ty like a car ashtray. (It makes excellent food 
for birds or fertilizer for your plants.) 

Since there are no poisonous liquids or 
sprays—no chemicals of any kind—the 
ecology isn't harmed. in the slightest. 
Humans, pets, birds, even small infants, 
can't be hurt in any way. . 

It’s so safe, many people use Insect- 
Aside™ as a nursery night light in summer to 
protect babies from mosquitoes. The only 
danger is to the buzzing, biting, irritating fly- 
ing insect pests who flock toward its cool blue 
light and die there. 

As a matter of fact, Insect-Aside™ won't 
even bother the useful insects—ladybugs, 
butterflies, bees—that you want around to 
help keep your garden and plants healthy. 
U.L. LISTED FOR YOUR PROTECTION 

AND MADE OF SHOCKPROOF, 
RUSTPROOF MATERIALS 

The simple, attractive lantern design stands 
or hangs anywhere you want protection, 
plugging into any AC outlet. The case is vir- 
tually indestructible plastic—the same used 
for phones and football helmets. 

There are no moving parts. And unlike 
some imported models, the lamp for this 
American-made unit is easily replaceable. It's 
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Attractive, lantern-style Insect-Aside™, 
11” high and weighing 3 lbs., rids your 
yard or patio of mosquitoes and other 
harmful bugs without sprays, fogs or 
poisonous chemicals. U.L. listed. 


rustproof, shockproof, and UL listed for use 
both outdoors and indoors. 


TRY IT FOR 15 DAYS AT 
ABSOLUTELY NO RISK 
Try Insect-Aside™ for 15 days. If it isn't 
everything we say, return it for a full refund. 
You are protected by a 1-year limited warran- 
ty of the unit (including lamp) as well as 
Shelburne's 26-year reputation for satisfied 
customers. 

YOU CAN'T BUY BETTER 
PROTECTION FOR TWO OR THREE 
TIMES THE PRICE. 

Insect-Aside™ costs just $49.95 (plus $3.95 


shipping and handling.) It's special type 


fluorescent lamp uses about 7€ worth of elec- 
tricity a month, and lasts 6 to 7 years in nor- 
mal service. Yet it gives the same type of pro- 
tection as units costing up to $200— without 
their **snap, crackle, and pop.” 
ATTENTION CAMPERS AND 
BOATERS 
Insect-Aside™ is available in a 12-volt 
model that plugs into any car, RV, or boat 
cigarette lighter. The Camper Model lures 
and kills insects from up to 1/2 acre for 
$54.95 (plus $3.95 shipping and handling). If 
you'd like to plug your Camper Model in AC 
current too, order it with the optional AC 
converter for $66.95 plus $4.50. 
CREDIT CARD HOLDERS 
CALL TOLL-FREE: 
24 hours a Day - 7 Days a Week 


800-638-6170 
OR 


800-228-2606 
-Maryland Residents Call 363-4304 
To order by mail, send your check to: The 
Shelburne Company, 110 Painters Mill Road, 
Owings Mills, MD 21117. Checks should be 
made out to the Shelburne Company. 
(Maryland residents should add 5% tax). 


Company, 
110 Painters Mill Road Dept. K61 
Owings Mills, Md 21117 (301) 363-4304 
© The Shelburne Company 1982 
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TWITCH OF 
| A DEER’S 

| NOSTRILS 
|| AT 200 FT. 


powerful 
telescope is 
just the size 
of an actual 
shotgun 


shell ... 
Looks like a real shell 


See deer close-in as they sniff into the 
wind, hundreds of yards away. See geese 
feeding across a lake half a mile or more 
away. See a whole new world of vivid 


detail with this compact, efficient 
telescope. 
MADE TO THE HIGHEST 
OPTICAL STANDARDS 


This unique optical instrument is made 
to rigid standards of quality — with the 
ingenuity and care the Japanese now 
lavish on the optical field. It provides a full 
8-time magnification (more powerful than 
ini binoculars), and a 17mm objective 

ns 
You get' wide, clear, crisp images. 

Genuine brass and blue anodized 
aluminum make it look just like a shell. 
3-drawer, chrome-plated extension brings 
it out to 8", smoothly functions to adjust 
view. Weighs only 12 oz. Carry it easily in 
pocket or ammo vest. 

TEST IT YOURSELF — AT OUR RISK 

Afield or on water, for every view and 
almost every sport, you'll find this a gem 
that endlessly adds to your pleasure. 

It's a lifetime (and more) investment in 
service and enjoyment. At $14.95, it is 
also a singular value for its superb quality. 
Let us send you one, or more. They make 
long-remembered gifts. Each comes in a 
vinyl case that can slip onto a belt. 

Try it for two full weeks. If not delighted, 
return it for full, prompt refund. To order, 
mail handy coupon below. 


READERS’ SHOPPING SERVICE, DEPT. P052C 
Outdoor Life Magaz ne 

P.O. Box 2041, Latham, NY 12111 

Telescope(s) at $14.95 ea. plus $1 postage and 
handling. 


SAVE: Order 2 for only $27.50 plus $1.50 postage, 
handling. 


O i encloses full payt of $ — 


(Res. of AZ, CA, CO, FL, IL, NY, OH, PA, SC, VA, VT, Wi, 
please add applicable sales tax.) 


Charge to O Visa O MasterCard 
O Am. Exp. D Diners Club 


NAME 


STATE... 4 P posasasaneen 
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POPULAR SCIENCE BOOKS, Box 2018, Latham, N.Y. 12111 


DIRECT FROM 


Please rush copy(ies) of THE HOME ap 25 
CABINETMAKER (No.0153) to me. U.S. OPTICS 
| enclose $27.95, plus $2.35 to cover delivery 
fuste and handling charges, for each copy ordered. QUALITY SUNGLASSES 
4 (Residents of AZ, CA, CO, FL. IL. NY. PA VT Wi add sales tax, i 
Tia — | ca TRIAL"  — Bill me later for $27.95, plus $2.35 to cover | | " 
- Á" a COUPON delivery and handling charges, for each copy AT FACTORY PRICES a 
-- | Er d A " - OTRE pPesp | Each pair features: Impact resistant 
"- | : d j ; address lenses * Handcrafted * Polished glass 
You learn how ta custom-build cabinets for - | lenses * Hardened metal frames * 
your kitchen, bath or any room in your house. L _ City State — Zip — —— No non-sense guarantee. 


Build furniture and custom cabinets...do fine 
woodworking, expert finishing ... install millwork 
...àand much more with this Popular Science pro 


guide to cabinetmaking. 
THE HOME CABINETMAKER by Monte Burch 


This masterful book is both a complete reference for experienced craftsmen and a 
how-to book for beginning woodworkers. Broad in scope, yet detailed and 
thorough, the book explains step-by-step how to build furniture and custom 
cabinets. 

First you learn about wood...the composition and structure of various hardwood 
and softwood and the characteristics of common cabinetmaking woods. How to 
work with plywood, particleboard, hardboard and veneers. 

Then you learn woodworking techniques ... how to cut joints with hand and 
power tools. Case construction, leg and frame construction (including turning legs 
on a lathe). How to build cabinet doors, drawers and shelves. You learn veneering 
and marquetry techniques. How to install plastic laminates. How to make your own 
carvings and moldings. 

And you get projects! The book gives you scaled plans, materials lists and step-by- 
step how-to for eight furniture-building projects including a French Provincial 
Dresser, Mediterranean-Style Bedside Table, Harvest Table, Drop-Lid Desk, Heritage 
Cradle, Trestle Desk, and more. You also learn how to build and install kitchen 
cabinets and vanity cabinets. The book gives you finishing techniques, shows you 


Money back within 10 
days if not fully satisfied. 


pner 


C see S. 1 


FREE - limited time only — deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 


NOTICE: Don't be fooled by chea 
imitations. These glasses are onde 
exclusively for U.S. Optics®. To make 
sure you get the best, order now and if 
not completely satisfied return for 
refund within 30 days. 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $20.00. #20P available in gold 
or silver frame. A $20.00 value only $7.95. 


Two pairs for $14.00. 


how to select and install cabinet hardware. How to use clamps, fasteners and glues. 
Virtually everything you need to know about woodworking and cabinetrnaking is. 
in this huge (560 pages) book. And it's all illustrated with over 1,000 photographs, 
drawings, scaled plans, exploded views and tables. 
Take advantage of this 10-day free trial offer right away — mail the above 
coupon today. — 
POPULAR SCIENCE BOOKS, Box 2018, Latham, N.Y. 12111 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


QUARTZ DIGITAL 


Dashboard 
Clock 


STICKS ON OR STANDS 
—— Desk or Bedside Table, Too! 


4e m) NOW on 51495 


Push another button and you get a bright back-light 
so you can see the digits clearly in the dark. 

Best of all — this little gem is a big value. It's not 
$29.95 or even $19.95. It's a very easy-to-take $14.95 
plus $1 for shipping & handling. Or order 2 for just 
$29 postpaid. In a handsome black case outlined in 
silver. Guaranteed to delight you. 

In fact, vou may try it for a full 30 days. If you 
should wish to return it then, you will reccive a full, 
prompt refund or credit. Use coupon to order. 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility. 

tt 30D gold frame only. A $30.00 value only 
$14.95. 2 pairs for $28.00. 


his may be the most ingenious 22 x 114 

inches ever assembled. And the most 
practical. We've seen dozens of mini-size 
digital clocks. But nothing that touches 
this — for a large-size read-out in tiny 
space. When you look at this clock you 
see the time. Instantly. Because the fig- 
ures are almost as tall as the clock face. 

Why didn't somebody think of that 
before? 

Put it on your dashboard (it attaches 
firmly with a Velcro® fastener that clings 
until you remove it ) — or attach it to any 
surface. Or use the handy flip-out stand. 
In bathroom, kitchen, workshop, garage. 
Anywhere you need a reliable clock you 
can always see. Or carry it in your pock- 
et. (It's lighter than any watch and comes 
with leather-like carrying case. ) 


To order send check or money order to U.S. Optics, 
| Dept. 617, P.O. Box 14206, Atlanta, Georgia 30324. 
Credit card customers please fill in card # and Exp. date 


Add Postage, Handling, an 
$1.00 per pair 


POS2A 


Credit card orders may call 1-404-252-0703. 
Readers’ Shopping Service 
Times Mirror Magazines 
P.O. Box 2041, Latham, NY 12111 
Please send me ___ Quartz Digital Dashboard Clock(s) 
(Stock #4173) at $14.95 + $1 postage & handling. 
SAVE! Order 2 for $29 postpaid! 

C Payment enclosed $__ . (Res. of AZ, CA, CO, FL, 

IL, NY, OH, PA, SC, VA, VT, WI add sales tax.) 


Exp. Date 


Visa or Master Charge 8 


Name 


Address 


me  a€— me oe —  -— G -—  A—-——— Xo -—— s —— 
— —  —  ——  — a a — — 


1 Charge to (] Visa [] MasterCard [ |] American Express 
GIVES YOU MORE THAN THE TIME "— Exp. = 
It gives you more than super-accurate time "e ens - 
= to the split second. Push a button at the adi . FREE case with each pair. | 
side and you get month and day. Ori Zip 
ity , Bi : 
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OO LEARN 
PROFESSIONAL 


UPHOLSTERY 


Ta AT HOME! SPARE OR FULL TIME... | 
iS LA|} MEN & WOMEN ALL AGES! send tor 


A free book on learning to reupholster 
je 4. chairs, divans, footstools, all furniture for 
"n BIG MONEY in spare or full time. No 


Sois inr needed, no age or educational 
i mits. We show you how and provide 
- EVERYTHING needed to start: (1) Self-study 
| program covering all phases. [2) All tools and 3 bi 
furniture kits for practice. (3). . . all supplies, frames an 
materials to huild $300 
sell. Write for hig, free opportunity book. No obligation, no 


salesman will call. MODERN UPHOLSTERY INSTITUTE, 


B8383 Field Building, Kansas City, Missouri 64111 


BALANCES THIS ©. 
400 LB.LOAD. £) 


| THE AXLE CARRIES THE WEIGHT-NOT YOU! 
Our Cart's ingenious design allows you 
to carry ten times a wheelbarrow 
load — in one easy trip. You'll accomplish , 
ten times as much...faster than ever! 
Why continue the struggle any longer? 
send for FREE Literature today...on 

The Incredible 
Garden Way Cart! 


J Please send FREE 01 
! Yes! 


Garden Way Cart literature today. 


© 1982 Garden Way, Inc. 


————— a | —Ó ER 
Garden Way Research 

Charlotte, VT 05445 Dept. A1833C 
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des GT YOUR 
ego CNS 'maiL do 
tne SNOPPING 


CHECK IT OUT! 


There are more opportunities, 


products and services offered 
in the “Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 
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worth of furniture, yours to keepor — 


| | tern packs a lot of bright, clear light in a 


| tion of the Museum of Modern Art... so 


| hours. 


Bo/cHoue WIRING 7: 


By Monte Burch 


It’s like having a master electrician at 
your side helping you every step of the 
way whenever you tackle an electrical 
wiring Job—large or small—around your 
home, farm or ranch. 

Over 500 illustrations show you how 
—step-by-step. You see how to do it in 
close-up photos and precise drawings of 
all the hardware, 


TAKE m | 


OOK F 
10 DAYS. 
FREE 


pomme 10 DAY FREE TRIAL CO 


The world's smallest fluorescent lan- 


trim, slim case. So beautifully made, it's 
included in the permanent Design Collec- 


dependable it will light a large area for 


Lights Up a Whole Room 
For camping, back-packing, as an 
emergency light anywhere. Unlike a nar- 
row flashlight beam, this lantern radiates 
light to illuminate a wide area — a tent, a 
small room, a camper, etc. 


Weighs Only 4 Ounces 


Easy to carry in pocket or purse ... it 
weighs only 4 oz. with batteries. The lan- 
tern is 6 1/4"L x 2"W x 3/4"D. Takes 4 AA 
batteries (not included); has strap to 
hang on wrist or belt, and a tab that acts 
‘as a stand when you rest the lantern on 
its back edge. 


Order one for home and one for the car 
— or give one as a much appreciated gift. 
Only $17.95 each plus $2.50 shipping 
and handling. 

SPECIAL: Two for $33.50 plus $4 
shipping & handling. Use coupon to order. 


prs Shirt Pocket 
‘FLUORESCENT LANTERN 


| World's Smallest Fluorescent Lantern 


| GIVES BIG LANTERN 


v 
i WT 


p===== =: Mail this handy COUPON = = mmm 


Readers' Shopping Service PO52B 
Times Mirror Magazines 
P.O. Box 2041, Latham, NY 12111 

Please send me SHIRT POCKET 
FLUORESCENT LANTERNS (#4160) at $17.95 
+ $2.50 shipping & handling each or 2 for 
$33.50 + $4 shipping & hdlg. 
O Payment enclosed $___—_.. (Res. of Az, CA, 
CO, FL. IL. NY. OH. PA, SC. VA. VT. WI add applicable sales tax.) 


Charge to O Visa O MasterCard O Am. Exp. 


[LA LLLLLLLLL.II I I I I I T YT JP I S I I JI DI ] 


O Diners 
Account No. Exp. 
Name 
Street = 
City State Zip 


Be your own home electrician 


It’s easy with just this book as your = 


UM 


techniques. 


ONLY 513% 


POPULAR SCIENCE BOOKS P25P 
Box 2018, Latham, N.Y. 12111 


Please rus opy(ies) of BASIC HOUSE 
WIRING (No. 109) to me. 


[)! enclose $13.95, plus $1.95 to cover delivery and 
handling charges, for each copy ordered. 

[.] Bill me later for $13.95, plus $1.95 to cover delivery 
and handling charges, for each copy ordered. 

Name 

Address 

City 


— State Zip 
Money back within 10 days if not fully satisfied. 


You learn how electricity works. How 
to strip and splice wires of all sizes. 
How to handle armored cable and plas- 
tic sheathed conduit. 
wires safely to switches, fixtures, junc- 
tion boxes and other devices, How to wire low-voltage devices 
such as door c 

As you master the simpler jobs with increasing confidence, 
you go on to more complex jobs. You learn how to rewire an 
older house. How to determine your electrical needs. How to 
prepare a “go-ahead” plan for your local electrical inspector, 


UPON — 


bou — — a — —— — — — 


tools, systems and 


How to connect 


PILOT LIGHT 
WITCH 


es. 


and then carry out the rewiring job. How to in- 
stall 240 volt circuits for heavy-duty appliances. 
Ground TV and radio antennas, and more. 

You also learn how utility companies secure 
entrance wires to your home. How YOU install 
the entrance "head." How to run underground 
wires properly and safely. Even how to plan 
and install complete electrical service for a 
farm or ranch, from setting up “yard poles" to 
jet pumps. And much, much more. 

The entire book—text and illustrations—has 
been prepared with the help of the publisher of 
the NATIONAL ELECTRICAL CODE, so 
you know the technical savvy is first-rate. 

Take advantage of this 10 day free trial offer 
right away—mail in the coupon today. 


NEW 45'SOLARSLANT 
GREENHOUSE HELPS 
HEAT YOUR HOME: 


ee. 


T ipsun 
6V5 ' Wide 
8' Long 


- Just..1195. 


40% Tax Credit & State Credits 


America's first producer of solar struc- 
tures introduces the best value ever! 
Handsome bronze aluminum, double- 


wall insulated, it RUNS ON THE SUNR 
..., and not much else. Offers you all 
the options, to heat or grow, and save 
you money in every way. All sizes, 
| shatterproof, the only greenhouse in the 
industry with a 5 year warranty. 

SEND $1 FOR COLOR BROCHURE & 

A COPY OF HECENT IRS RULING 


^x ON TAX CREDITS 


VEGETABLE FACTORY, INC. 
| mcus P.O. Box 2235, Dept. PS-82 | 


DIivisiaN| New York, NY 10163 


Free! 


Edmund Scientific 


Astronomy, Microscopy, Biofeedback, 
Weather, Alternate Energy, Binoculars, 
Optics, Magnets, Magnifiers, Tools, 
Unique Lighting, Lab Equipment, and 
much more. Over 4,000 unique and 
fascinating products. Send for our 
FREE, colorful 1982 Edmund Scientific 
Catalog. . .Today! 

Rush me your free catalog! 

Name __ 


Address _ 
City 
State __ i gs ie a n 


Clip And Mail Coupon Today To: 
Edmund Scientific Co., Dept. 8211-N10 
Edscorp Bldg., Barrington, N.J. 08007 


No. 3455 *1982 Edmund Scientific Co. 


MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE. 


Right In Your Back Yard 


$10.00 Worth of Sand and 
Cement Produces This 
Attractive Fireplace. 


Sells on Sight from 
$250 to $300. Easy to 
start your own Profit- 
able Business. 


The RPT Mfg. Fireplace 
Molds and Process are 
the most amazing and 
foolproof ever invented. 
Simple to operate. 
BIG DEMAND!! 
Sell all you produce to 
Department Stores, 
Homeowners, Parks, ? 
Nurseries and Picnic remem, 
Groves. Fireplaces sell | 
on sight. No experience 
necessary. We supply 
full operating instruc- 
tions and equipment 
pius the know-how that 
elis BIG PROFITS. 
1 is is an outstandin 
wa edipi for men of 
n and small capital 


to get in a busy rich pay- Name 
ing field. Don't delay, 

Mail coupon at once for AUI 
full details. City 


Lo el 


BL E 


| RPT MFG. DEPT. PS-52 
| 3537 Limekiln Pike, Chalfont, PA 18914 


State Zip 


[| City . 


Let Belsaw prove YOU: can 


Earn Up To 


$00 


FULLTIME 


SHARPENING BUSINESS! 


On Our You risk nothing by f sccetine 


30-D AY this offer to see asily 


you can turn your post time 
FREE 
how Instruction set you d to 
| Send for all the facts! 
how we'll finance you. 


into b c Protits with your 
own mplete Sharpening 
Shop. No selling . no pre- 
= vious experience needed. Our 
TRI AL famous Sharp-All and show- 
OFFER 7e 
month CASH PUDE, Saws, 
t y Knives, Scissors, Lawnmowers, 
i EA Shop and Garden Tools . 
WES | un cutting edges. 
Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 


Sead lar FREE details -mail coanon below or postcard TODAY" 
BELSAW SHARP-ALLCO., 7055 Feld Bk Kansas City, Mo.64111 


No Obligation...No Salesman Will Call 


* YES, C] BELSAW, 7038 Field Bldg., Kansas City, Mo. 641i » 
e please send me the FREE BOOK that gives full details. ° 
: Name Penta Print a 
: Address e 
LJ 
* 
* 


* cityst | —————— HOM" 999871 "m" 
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MEET THE HOME 
OF THE FUTURE 


See us at the 1982 World's Fair 
Knoxville, Tennessee | 

Now you can build a 2,500 square foot home 

| andactually cut monthly heating/cooling costs 

by up to 50 percent! Cathedralites new 42- 

page full-color catalog explains the facts about 

geodesic homes. Choose from a wide variety of 

one- and two-story models. Plus, our unique | 

pre-assembled panels make construction easy. ` 

For the complete story from the world's largest 

|| manufacturer of wood geodesic structures, 

| send $5 with the coupon below. Order now and 

we'll include our 12-page plans book featuring 

50 different floor plans! CATHEDRALITE, 820 

Bay Ave., Capitola CA 95010, (408) 462-2210. 


OYES! Enclosed is $5. Please rush me my 42-page, | 
ful-color catalog and my 12-page floor plans book! 


Name 
Address 

State 
Phone 


820 Bay Ave., gc CA 95010, 4 , 408/462- 2210 


7 AUTOMOBILES 


PROPANE-METHANE-NATURAL GAS 
. CARS-TRUCKS. Build your- 
SATISFIED USERS! 
Write: manag Engineering, KPS, Rem- 


sen, NY 1343 


CORVAIR parts — Giant 300 page 
catalog $3.75: Clark's CORVAIR Farts, 
Inc., Shelburne, MA 01370, 


POGUE CARBURATOR 
DRAWIMGS/DESCRIPTION - 
WrY PAY MORE! Fleming En 
Remsen, NY 13438. 


100 MPG Electric-Gas Combination. 

$5.00, Homecraft, 2350 W4TA, Denver, 
O 80211. 

FIRST TIME EVER! - Certified Auto- 
body expert reveals his do-it-yourself 
rust proofing method! FREE OFFER! De- 
tails: White Cap Press, Box 3130-A, 
Courtenay B.C, VON 5N4. 

SAVE-MEW CARS! Send out Bid Forms 
for large savings, like Government, large 
companies do, I will supply outline and 
show you How and Why. Send $2.00 to: 
Loma Industries, P.O. Box 21188, Lan- 
sing, MI. MI 48909, 


^ AUTOMOBILE RE-TUNING FOR MAX- 
Simplified tech- 
niques increase MP 


G50 + “%! DETAILS 
FREE!  Techneering, 


Box 1506CC, 
Princeton, NJ 08540, Telephone (201) 


359-6046 (recording). 


a i itu Pr A nde b n d A E 

BUILD YOUR OWN “200 MPG CAR- 
BURETORI" Join 60,000 determined 
Americans, Factual Report reveals docu- 
mented mileage, proven rinciples, Send 
$1.00, Research- x 1B4, Anti- 
och, TN 37013. 


PINTO-POWERED VW BUS. Informa- 
tion $9.95, D & J Sales Co., Box 51597- 
PS, Tulsa, OK 74151. — — 
OLD CAR FANS: subscribe to HEMMINGS 
MOTOR NEWS, world's largest old car mar- 
ketplace since 1954. Over 450 pages of ads 
each month, crammed with thousands of old 
cars lor sale — plus parts, literature, resto- 
ration shops and more. Only $13.75 for 12 
giant issues. Subscribe to the ‘bible’ of old 
car nuts today. Send to Hemmings Motor 
News, Dept. SP, Box 100, Bennington, Ver- 
mont 05201 


FOUND: The Fabled 
200 MPG Carburetor 


Does it exist? We have the original patent (now ex- j 
pired) drawings and description secrets, of the legend- 
any Carburetor! 


PATENT 
5.00 - 
neering, 


MPG, P.O. BOX 2133, DEPT. PS482 
Sandusky, OH 44870 
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CALENDAR CLOCK 


d 
E 


Flashes Time and Date Auto- 
matically Every 2 Seconds! 
| « Crystal Quartz-Accurate with- 
in one mmule a year 
* Bust in computer adjusts Tor 
and shor months. 
erates up to one year with 
easi replaceable batteries (in- 


cluded) 
STICKS ON ANYTHING 1-1/2 1 inch 
Send $6.95 to Chris og irm 


Box 8264, Hol 
ALLOW 2-6 on 9 


2 AUTO SUPPLIES & 
EQUIPMENT 


CHARGE batteries fast. Build 30 Amp 
charger in one day for only $30. Com- 
plete plans $5.00. Alliance Services, 
Pi A 99, Malton, Ontario, Canada 
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CLASSIFIED ADS $6.75 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Card (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $27 per line. DISPLAY-CLASSIFIED $370 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for July issue (on Sale June 15) is 
April 28. Send orders to Mary C. Ansbro, Classified 


Adv. Director, Popular Science, 380 Madison Ave., 


York, NY 10017. 


New 


—  'ÓÁ——————————sí—áÍ— À———————— 1 


ALTERNATOR Generator Rebuilding 
Book, Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


^ WHEEL ALIGNMENT GAUGE, Instant- 
ly can tell when wheels get out of 
alignment $3.95. Pacific Wheel, 3005, 
E. 15th., Tulsa, OR 74104. 


CHECK YOUR OIL AUTOMATICALL'Y 
every time you start your engine, The 
3M OIL SENTRYT does it electronical- 
ly. 52% of the cars on the road are a 

uart low Don't be one of them, Get 

S5Y-TO-INS ALL OIL SENTRY at your 
local auto parts store or send check for 
$39.50 to: 3M OIL SENTRY, Dept. 00, 
P.O. Box 33133, St. Paul, MN 55133. 


HYDRAULIC JACK Repair Kits, Parts 
and Supplies. gr $2.00. Hydraulic 
Jack Packing & Co., General P.O. 
Box 3, Staten Island, NY 10314. 


ENGINE TROUBLESHOOTING GUIDE 
Diagnose Your Own Problems. Save 
Hundreds Of Dollars, $5.95. Box 773, 


Missouri City, TX 77459. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


GO KART, MINI-BIKE, MOTORBIKE 
PARTS Tires, clutches, motors and com- 
plete carts and mini-bikes at discount 
prices, du Pg motors $106, 5 Hp. 


Hydraulics, Dept. PS-MB53, 
1221, Burnsville, MN 55337. 


5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it. Exciting! Order 
vour FREE catalog today, Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


—A—9Ó 


CHOPPY ultralight single seat helicop- 
ter. Simplifled construction - motorcycle 
engine, Informations 53.00, Polynova, 
Box 6708, St. Remi-Napierville, Quebec, 
Canada JOL 2LO. 


AIRCRAFT KITS 


compete Detailed Plans 


Ed. ward & r1 
ARUM E Cross- country 


eM be, 
cm vo o 
1244 à 

Seat Mi, s rons 


senn 16. LIGHT FLIGHT PRO. 


Depi cw PO Box 19828 sr Houston. Texas 77024 


== a als din ee ie RR SÉ T c RN 


BUILD A JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


PLANS and K: only $12.00 


HELI 
P.O. Box 16488-A 


Baltimore, MD 21217 


5A HOVERCRAFT 


BARTLETT Flying Saucer, Complete 
Plans, Supply Sources: 85,00. rite: 
Herb Bartlett, oo Box 156- S, Silver- 
dale, WA 9838 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools, Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet, $9.95. Aero-Projects, 
Box 5118PS5, Clinton, NJ O8809. 

HOVERCRAFT Plans. Catalog $1.00. 
Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


6 ASTRONAUTICS 


J ANTIGRAVITY Propulsion Devise, 
Free Brochure, RDA, Box 873-N, Con- 
cord, NC 28025. 


ION PROPELLED CRAFT Amaze your 
friends, Build a simple, inexpensive, 
flying model, Plans and theory, $7.95. 
Scientific Information, Box 1324, Orem, 
Utah 84057, 


ABORTED SHUTTLE LAUNCH. Official 
NASA transcript of astronaut launch 
control communications, Collectors item. 
$4.98, Catalog 25¢. Holland House, Box 
Bun Houston, Texas 77258, 


GRAV ITY 


ELECTRONIC 
No r 


FLYING j i 
mance charts & more in PRIMER VOL. 105 
£20 . GUARANTEED! VISA.MC add $5. | 
$10. DER Tea TROY, Box 132-4, Eureka | 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Kits - 24 trailerable models - 
POWER and SAIL - 8' - 30', Molded ñ- 
berglass hulls and decks odis factory 
assembled - you install factory supplied 
interior. Save half factory-built cost. 
No experience required. FREE 48-page 
catalog. Luger, Dept. AC-82, 3800 West 
EN ay Burnsville, Minnesota 

55331, 512- 890- 3000. 


^ TROLLING MOTOR any electronic ig- 
nition outboard motor to 125 hp can be 
used as troller too, no loss high power, 
same prop, no trolling plates, costs $6- 
45, information and plans $6.00, JWM, 
Box 642, Lewiston, Idaho 83501. 


EVINRUDE 1981 Bargains .. all sizes 
. . $1.00 handling . . Scott-McCulloch 
parts . . Electra Marine, 610 Merrick 
Road. Ly Lynbrook, NY NY 11 563. 


- BOAT PLANS - FRAME KITS - PATTERNS - 


Hundreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 
Canoes - Kayaks - Rowboats - Houseboats - 
Duckboats - Sportfishers. Easy, proven methods 
include instructions especially for amateurs to 
assure professional results. NO LOFTING! 
"SUPPLIES"- - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books - Trailer Plans. HUGE 144- 
page catalog = $2.00. Includes FREE "BOAT- 

BUILDING SUPPLIES" brochure. 

GLEN-L Marine 
9152 Rosecrans 
Box 756SP 
Bellflower, CA 90706 


BOATKITS - PLANS - PATTERNS - FRAM 
PACS - FIBERGLASS - MATERIALS - Work 
largest catalog - 300 Designs - 8'/80" - Plywoo 
Fiberglass - Steel - POWERBOATS - Inboard 
Outboards - Cruisers - Sportfishers - Hydi 
planes - Runabouts - (KAYAKS CANO 
Large Selection) - SAILBOATS - Daysaile 
Trailersailers - Multihulls - Motor Sailers - FIB 
GLASS - Cloth - Resins - Foam - C-Flex - 
ALOG $2.00 - “Includes FREE Materials 
oe Hardware - Fastenings - Equipmen 
gsails - Glue - Etc." - (Book “AMATEL 
BOATBUILDING" - In - Fiberglass - 
Epoxy’Wood Saturation Technique - $6.00). 


CLARKCRAFT | 
16-8 Aqua Lane, Tonawanda, NY 14150 


11 DO-IT-YOURSELF 


SATELLITE EARTH STATION - Bul 
vour own antenna for less than $200. i 
with materials you can buy local. Coi 
plete instructions plus material list. A’ 
handyman can do it. Send today $2.1! 
to: YOUNG ENTERPRISES, P.O. B 
924- -PS, Weatherford, TX T6086, 


LASER HANDBOOK with burni 
cutting, Ruby Reds, Co's complete pl 
books, and parts, Send $4.00 to: Fam 
Dept... PS. Box 1902, Rochester : 


ELECTROPLATING, Com lete Te 
book. All Metals, Electroplate Metall! 
Nonmetallic Items, $9.95, Details 
Tropic, Box | 95P, Palm Bay, FL 32905. 


^ SATELLITE ‘Television .. . How 
Coleman boards to build your own 
ceiver. For more information wri 
Robert Coleman, Rt. v Box 58-AF 
Travelers Rest, SC 2969 


1400 CATALOGS tod and describ 
Sources for everything  imaginab 
$4. oe SNe ox 879-A. Fairf 


CA 9 

FIRE PROTECTION FOR we 
STOVES - Automatic Sprinklers, Co 
plete details and instructions $6.¢ 
Written by Sprinkler Contractor. 
Hansen. 25 Martin Ave., Scarborou 


Maine 04074. 


ALCOHOL! 180 Proof! Make Che 
Fuel with Simple Still Plans /Recip 
Free Information! Desert-PS, Box 8 
HB, Kingman, AZ B6412. 


LEVOLORS, VEROSOLS - DISCOU 
PRICELISTS, Catalogs, Booklet "E 
Installation". $5. Save Hundreds. Da 
Design, Box 10255-L, Winslow, Wa 
ington 98110. 


SATELLITE television information 
build or buy your us = Sagar $4.C 
Satelite Television, , Oxford, 

8 L 


CONVERT YOUR BUS into motorhot 
on a shoestring. Ideas, Freebies, $5.4 
Conversion, P.O. Box 24125, 
ego, CA 92 124. 


PROJECTION TV . . . Convert yc 
TV to project 7 Foot picture... J 
sults equal to $2,500 projector . , 
Total cost Less than $20.00. Plans 
Lens $16.00. Illustrated informati 
FREE. Macrocomali, Washington Cro! 
ing, Pennsylvania 18977, Creditcard | 
ders 24 hours 215-736-3979. 

HIGH-Temperature Materiala: wi 
insulation, electric heaters, 
parts, more, Catalog sheets, $1. 00. H 
temp, 88 Holten, Danvers, MA 0192: 


TOWERS For wind generators, T 
Construct yourself for under 550. 
Send $5.95 for Illustrated instructi 
and List of materials. Tow 
4209 N., Dearing Rd., Parma, 
40269. 


BUYER BEWARE- Consumer 
to SATELLITE TELEVISION- $3, Gh 
fighters, Route 2, Box 136B, Stev 
ville, Montana 59870. 


SATELLITE TELEVISION complete 
and mounting plans $58.00. Northte 
Box 1008, Delta B.C. Canada, V4M 3° 


———M———1 


SAVE $, reupholster your furnitu 
complete instructions, $5.00, Ray Sn 
ARIS Covered Wagon, Sonora, 
95. i 


HEAT PUMPS, Air conditioners, Solar, 
urnaces, Buy Wholesale! Save! Packet 
1.00, Reckinger Heating, Dept. 201T, 
2 Monroe, Dearborn, Michigan 

4. 


BUILD YOUR OWN CLOCK Prices 
tart at $29.95 Beni la Also finished 
locks-all new models. Dealers Wel- 
UI Free Details, Edison Clock, Box 

426 PS, Edison, NJ 08818. 


PLAYER PIANO CONVERSION KITS 
MAKE Any piano play rolls, brochures. 


ragtime, 1320 Angie #C, Modesto, CA 
15351. Nickelodeons too recordi ng 
2.00, n | 

HOT TUBS; Cedar, teak & plastic. 


"umps, filters, heaters & instructions. 
"op name brands. Wholesale catalog $2. 
saparane. E SE 17th Av, Portland, 
) OT: 


SOLAR Plans: air collector, water col- 
ector, food dehydrator, $10 ‘each, Mon- 
"y back guarantee, Seven Star, 536 
VE. Hobson, Lewistown, MT 59457. 


REMOTE Controlled Crawler Type 
Crane/Dragline. 1/20 scale powered 
"wing, Travel, Boom, 3 drums, Brochure 
51.00 refundable. Bud Kahn, 1309 Avon 
illen Rd., Mt. Vernon, WA 98273. 


SCIENTIFIC SYSTEMS INC., | 
low at last offers in kit or completed form| 
uch unique products as; Nightime vision de- 
ices, super sensitive directional mikes, low 
nd high powered 
ransmit 


lasers, micro- mini-voice 
ters, ultra sonic devices, super high 
oltage generators, intrusion and sensing de- 
ices, scientific personal protection. items, 
nd many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
ept. $1, Box 716 Amherst, NH 03031 


( REAT SAUSAGE RECIPES 


227 page illustrated book explains saus- 


age making plus home curing and smoking | | 


of meat, fowl and fish. Over 100 recipes. 
Free equipment and supply 
Catalog has more information. 
-or yours, send to: 

The SAUSAGEMAKER 
177-12 Mery Road — Buffalo, N.Y. 14207 


HYDROGEN F FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on safe 
hydrogen storage and alee hydrogen 
FREE! Complete package: only $10.00 


RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 


Satellite TV 


Sick of FOR THE HOME 
‘Network TV? 2 


Our receiver lets you 
get over 75 channels 
of television directly 
fromearth-orbiting ca- 
ble TV satellites!: 
HBO, Showtime, su- 
per stations, sports 
and movies. 


We don't just 
sell Information! 
We Manufacture 
Hardware! 


Constantly updated, our 94 Page technical 
information book and catalog gives you all 
the facts. Inexpensive dishes, feeds, tele- 
metry software, kits and more, Recommend- 
EN, ed reading by NASA, The Office 
WoO. Of Consumer Affairs and quality 
* companies like Rockwell/ 
. Collins. Send $7.95 today! 
ii CALL 
\ 24-hrs. C.O.D. Hotline 
(305) 339-7600 


pee CECOAST: 


RESEARCH CORPORATION e 


From offshore oil 
rigs, data links to 
hotels and back- 
yard installations, 
we wrote the book. 


WEATHER SATELLITE 
WEATHER SATELLITE 


We're the leading manufacturer of GOES & 
METEO SAT WEFAX Satellite Antenna Sys- 
tems. Our new illustrated WEATHER SAT 


Manual fully explains the technology, with a 
Geo-telemet progran in Basic. Complete 
information, pecify WEATHER SAT 


on above NA. AE - both manuals, $15. 


x HOT WATER FREE x 


Save 50%, Do it yourself. Invest inra parts kit 
easily assembled or order pre-assembled. 
Complete parts list including pumps, con- 
trois, etc., $2.00. 


PORTER SUPPLY 
P.O. BOX 808 
DELTONA, FLORIDA 32725 


^^ AMAZING ~~ 


SCIENTIFIC and ELECTRONIC 
—X-—. DEVICES aa 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ting, burning, cloud writing, holography and 
special effects. NUCLEAR particle accelerators 
and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL devices for security, telephones, intrusion 

| detection, nature listening, PLUS PLUS INFRA- 
SONICS, ULTRASONICS, ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 for catalog of plans, kits and 
| completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


CHIMNEY BRUSHES 


REMOVE DANGEROUS 
ew CREOSOTE. GET FULL 
CHIMNEY DRAFT. KEEP IT 


SAFE! LITERATURE, PRICES | 
-é3c (NO STAMPS). LANDERS | 


"C0. DEPT 182, 429 
MEMORIAL AVE, WEST 
SPRINGFIELD, MA. 01089. 


DRAIN « IRRIGATE i 
CIRCULATE * SPRAY iai 


Heavy-duty rustproof ball- 

bearing pump. Stainless Sa 

shaft. 1 HP 1200GPH 60' high eem 

or 3000 GPH 25'well.5200 GPH max.114" in, 

l"out.Beltordirect drive. Use !à HP or larger. 
Money back guarantee Add $2 pstge & hnding$21.95 
LABAWCO Box 35.BelleMead,N.J. 08502 


sl __LASERS UNLIMITED 
plana and parts sources 

e RUBY LÀ ER RAY GUN .............. $15.00 

e CO2 LASER FOR BURNING/CUTTING. . .. $15.00 

e BEGINNERS LASER VISIBLE RED and IR. . $10.00 


e LASER PISTOL and RIFLE ............. 310.00 
e VISIBLE RED LASER ANM., Lado S d $10.00 
e MULTI COLOR LASERS . TS in 
e LASER LIGHT SHOWS ..........suues $12.00 | 


"MINI CAP CHARGER FOR LASER WEAPONS" 


LASERS UNLIMITED 
Dept. L1, Box 716, Amherst, N. H. 03031 


sand — silt — sludge — 
rust — scale — algae — etc. 
WATER FILTER 

polypropolene replacement cartridge NSF ap- 
| proved —complies with FDA reg. Long life with 

extremely dirty water Fits: Cuno Aqua-Pure®. 

Filterite — Ametek — Everpure — Sears — 

Fulflo® $2.35 EACH—Min order 6 for $14.00 

plus $2.00 ship/handl. P’pd cash with order. 


H20 FILTER CO. 
4817 10th Ave. S. 
Minneapolis, MN 55417 


9.7/8 Lg. 2-1/2 OD 
White-Shrink 
Wrap 10-Micron 


INCREDIBLE 
Government Research Revealed 


Exclusive Plans & Patents 
Electronic - Solar - Alternate Energy 
scientific - Biological - Photographic 

send $1.00 for illustrated catalog 


Advanced Technology Design 
P.O. Box 518, Paradise, CA 95969 


me TOP MONEY / EXCITING HOBBY | 


¢ STAINED GLASS 


rm» Learn al home in your spare time. Our 


lessons - all professional tools and inter- 

ler ee ALLN esting projects. Everything needed to 
start you on your way to success. Work from your home 
or studio making stained glass lamp shades, windows, 
jewelry, sun catchers and restoring antique stained glass 
pieces. For information send $1.00 to: 


REGINA CAREERS, LTO., Dept. P&GS2 
33 E. Main Street, Round Lake Park, illinois 860073 


Foc 
E o in program includes cómpletely illustrated 
P 


12 HOME CRAFTSMAN 


CATALOG OF WORKBENCH COMPO- 
NENTS. 3 sets of plans, 51 refundable. 
Itaska Trading Co., P.O, Box 26367, 
Minneapolis, MN 55426. 


. "GETTING Started in Stained Glass" 
$1.00, Whittemore, Box 2065X, Han- 
over, MA 02339. 


PAXTON'S OUR NAME, HARDWARE'S 
OUR GAME for furniture and lamps. The 
source for special items, Catalog $1.50. 
Paxton, B-28, Upper Falls, MD 21156. 


MAKE YOUR OWN RUSTIC PICTURE 
FRAMES We'll Bu ply 34 lineal i of 
Western Red ar Lumber (9*5 x 
234") one dee dadoed in 36” and 
72" lengths. Send only $9.90 (delivered 
price) to: KFP Mouldings, 3094 SE TV 
Hwy. Hillsboro, Oregon 97123. 


EASY ^ WOOD PROJECTS 10 plans. 
Book case, Table, etc., $3.00. P.O, Box 


T794- “A, Rough & "Ready, CA 95975. 


^ LARGE s selection | of plans, Furniture 
designs, loom, spinning wheel, clocks, 
dollhouses, cradles, toys, alphabets, bird 
houses, weathervanes, kites, and more. 
Catalog 50€. Craftplans Co., Rogers, 
Minnesota 55374. 


SANDING BELTS - 79e - $1.25. Free 
Catalog. Nothern Hardware, 6251 
Brecon Drive, Huntington Beach, CA 
92647. 


MUSICAL movements 600 Popular 
and Classical tunes from 28.95, Tune 
list $1.00 (Refundable), World Of Mus- 
ic Boxes, Dept. C5, Avon, NJ 07717. 


25 WOODTURNING TEMPLATE de- 
signs on cardboard, 2" stock legs etc., 


to 28", $7.00. Turnplates, 511 So. Fair 
91105, 9" Suite 105, Pasadena, CA 


“FREE” Industrial Buyers Catalog for 
Home Craftsmen. Buy at same Low 
prices as large Industrial Plants. Turn- 
key, 36-SG, Letchworth Street, Buffalo, 
NY 14213. 


12A FOR THE HOME 


TELEPHONE Cord 
{modular type). 
Idaho 83545. 


EXTRA ROOM FOR $200.00 OR LESS 
Complete plans to change existing bed 
into a wall unit, with bookcase and desk 
$5.00. Plans, Box 94212, Birmingham, 
AL 35215. 


feet 
Peck, 


$9.95 25 
J.J. Associates, 


12 IN 1 SCISSORS 


REG. 
$12.95 


NOW 
$9.05 


Includes 


[pp Delivery 


JUGE CAN HOLE MAKER Y 


Stainless steal body, more than 12 functions, separates into 
2 gadgets, Perfect for outdoor and kitchen activities, 
Sand Money Order or Chack to: 


CCE Co. * P.O. Box 36252 e Cincinnati, Ohio 45236 | 


13 TOOLS & MACHINERY 


SMALL rite ona Furnace, Supplies. 
Free Literature. Pyramid Products, 
Dept. M, 3736 South "th. Avenue, Phoe- 
nix, nix, AZ 85041. 


^ LATHES - Unimat - Maximat Sherline 
- Cowells - Catalog $1.00. Shop Sup- 
plies $1.00. Campbell, 
Road, Springfleld, OH : 45505. 


PLANER MOLDING KNIVES 
BUY direct, Fits Sears, Woodmaster, 
Belsaw. For patterns, prices: New Mex- 
BT031. ^ P.O, Box 160, Los Lunas, NM 


NEW TOOLS & EQUIPMENT. Over 
300 page catalog & prices $5.00, A&D 
— Broadway, Cleveland, Ohio 


5-PC. REVERSIBLE 
RACHET BOX WRENCH 
SET: 10 sizes, push- 


button reverse 
Also, 5-PC. MECHANIC'S | 
. PLIERS SET: crimper, diagonal, 
longnose, linesman, locking 


Spectacular Choice 19.95 + $5 Shipping 


Reg. List $45.95, 
9 / | SF Satisfaction 
| ] Guaranteed. 
wmm ENTERPRISES, INC, —-————— Send money order 


405 Hansen Ave. Butler, PA 15001 or personal check. 


14 ENGINES & MOTORS 


MOTOR (Free Energy) runs on mag- 


nets, Plans $3.00. Box 584, Bullhead, 
AZ 86430, 


ENGINES to 19 H.P. for Mowers, Till- 
ers, Hobby. Repair manuals parts, Tre- 
mendous savings. Fast, dependable, Il- 
lustrated price catalog $1.00, Ashland 
Small Engines, Ashland, MO 65010, 


ee 


2100P, Selma | 


JET ENGINES, Design/Build Axial 
Flow Engine Study, 25% off, limited 
offer, send $15 to: Scientific Publica- 
tions, Box 0147, San Diego, CA 92115, 


75A ENERGY SA VING 


SAVE heating, Godting. water heating 
dollars, Complete plans, Easy ELS 
$5,00. Energy P , 305 E. 
Trenton, MO 64683. 


PALOMA TANKLESS WATER HEAT. 
ERS, discounted, PH-12 $429.00, Bren- 
ner Supply, 566 Newbridge Avenue, 
Kantona ow, NY 11554, (516) T94- 


T instant water heaters, dis- 
count prices, Paramount Sup ly, 6 
or Dir Allentown, PA 18102, (215) 


FIGHT Inflation , , , 693 Ways!! Send 
5.8.5.6. “fage, Humboldt, Sask., Can- 
ada SOK 2A0, 


^ CUT YOUR ELECTRIC BILL Peak 
Limiter Plans. $10.00. Jameson Electric, 
7905 T 237, Findlay, Ohio 45840, 


GENERATE ELECTRICITY with un- 
modified induction {washer type) mo- 
tor. Reverse electric meter, Simple! Le- 
gal! Instructions $3.95, E.P.S. Box 
3572, Shawnee Mission, KS 662 03, 


————— = 


ENERGY SAVINGS IDEAS! 

VALUABLE, proven residential re- 
modeling / building information 
Hearthstone, Box 219B, Eagle, 
83616 

TIGHT HOUSE? Fresh air provided by 
world's finest air-air heat exchangers. 
Lossnay, 558 N Cherry, Galesburg, IL, 
61401 309- 343-8707. 


is 200 ! MPG Possible? Write: MPG-PS 
482, Box 2133, Sandusky, OH 44870. | 


“BIG ENERGY SAVINGS," Learn 
many new ways to save money on home 
energy costs, Send $1.00. Owen, Box 
426, Elkton, MD 21921. 


ENERGY INDEPENDENCE!!! Complete 
line of energy saving products and pub- 
lications! Wholesale and discount 
Free distributorships! Catalog an 
plete details, $2.00 postpaid, 
able): International Solar, 
Kimball, Casper, WY 82601, 


b3 
=] 


rices! 
com- 
( Refund- 
433I South 


15B ALTERNATE ENERGY 


DISCOUNT solar components catalo 
for "Do It Yourself" people. $3 pp 
Sunscope, Box 200, 39th, NE, Olympia, 
Washington 98506. 


CONCAVE, Convex Mirrors, 20" - 
40" Solar, Decorative, Security. Navajo 
Art Glass, 5731 Stansbury Ave. Van 
Nuys, CA 91401, 


BLACK Solar Aluminum, Free Sample 
D.LY., Hudson Manufacturing, Sheri- 
dan, MI 48884, 


SOLAR cells 1.5 amp 4" diameter, 
while current supply lasts $5.00 each, 
10 for $45.00 plus shipping. Kenneth 
Foster, 1742 Dowd, St. Louis, Missouri 
63136, 314- 522- 6667. 


SURPLUS Solar Panels Brand new 
Solarex #615, 6 volt, 400 MA, 51/2 x 
11 x 3/16, List Price $154, 00, Now 
only $59.95 ea. Quantity discounts, 
Dealers invited, Jake Haller, 2625 Amer- 
ican Lane, Elk Grove, IL 60007, (312) 
7166-7030, 


10 SOLAR BIBLIOGRAPHIES /FACT- 
SHEETS: Greenhouses, House Plans, DIY 
Projects, Ed Reading Lists / Materials, 
Retrofits, Mobile Homes, Collector Ef- 
ficiency, 377 REFERENCES ONLY $10! 
Technical Associates, 300 Lansing Ave- 
nue, Lynchburg, VA 24503. 


CAN Alcohol Fuel Be Produced? Aqua- 
aa rar S ade Box 2298, Sandusky, OH 


SOLAR POOL HEATER, Build your 
own under $200, Complete directions. 
Send $3.95 to: RGBA, 12 Peacock 
Lane, Poughkeepsie, NY 12601. 


CHIMNEY CAP VACU-STACK 
ELIMINATES wind induced downdraft. 
Keeps out debris, animals, snow, Send 
inside flue, and stove pipe or fireplace 
dimensions, Improved Consumer Prod- 
ucts, Box 1264-PS5, Attleboro Falls, 
MA 027683. 


FREE ENERGY 
Extract abundant free energy anywhere 
using permanent magnets. Know the 


truth! Plans, instructions, patents, and 
previously secret government report. 


Money back guarantee. — Only: $15.00 
RESEARCH & DEVELOPMENT 


PO Box 873 
Concord. NC 28025 
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EY: 


W: AMn ri 
THE SOLAR 


, SYSTEMS 
p; FOR ALL 


power | | 
DC/110 VAC remote home power systems, 
farms, or supplemental power. Also, pages of | 
other scientific interests. 

Send $3 (refunded on first $15+ order) to 


= ENERGY SCIENCES 


501, 832 Rockville Pike, 
Rockville, MD 20852 


COMPLETE 1982 SUR HEATING 
PRODUCTS CATALOG! 


EVERYTHING lor ACTIVE and PASSIVE Solar Heal- 
ing, Includig Kalwall's Sun-Lite® Glazing and Thermo 
Storage Systems, plus difficult to find energy savers. 
| Order all materials from one exper source. 80 Pages, | 
18 sections, $3 ppd. Visit our retail Store. | 
SOLAR COMPONENTS CORP. 
P, Box 237 
Man 


, NH 03105 


16 PLANS, BLUEPRINTS 


Build 
featur- 


BACKYARD SHE LTERHOU SE- 


17 BURGLAR FIRE ALARMS 


QUARDEX 8000 burglar alarm sys- 
tem by Guardian Electronics, Inc, Sale 
price $214.95 + $5. 00 postage, Toko 


PORTABLE BURGLAR PROTECTION. 
Unique, simple alarm for home and 
travel, Free details. Cornerstone, 9071 
Metcalf, Suite 108-A, Overland Park, 
Kansas 66213. 


2 JEWELRY | 


CLOSEOUT Jewelry. 55e dozen, (Cat- 
.25¢). ROUSSELS, 107-1635 Dow, 
Arlington, MA 02174. 


ho 


3 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


Nice Flint Anowhendi 
sa. .00, 00 Ekberg’ 8, 1020 South Hawthorne, 
loux Falls, SD 57105. 


ANCIENT CHINESE STAR PAPERWEIGHT 
This is a replica of tha original martial art weapon used 
by Chinese centurias ago. Now you can start your 

xs wm collection of these historic 
€ by purchasing this first 
na series of authentic Chinese | 
Stars Sond only $5.95 for one 
or two for $10.00, and start 


your collection today! 
GENICO ENTERPRISES 
PO BOX 125 


25 FORMULAS, PLANS 


POOR OLDE RICHARDS ALMANAC of 
over 5,000 Formulas, Hints and Tips. 
Rush 
o Nile 

NH 03060. 


l4a Hughey Street, Nashua, 


26 SCIENCE & CHEMISTRY 


NEW 200 Page 1981-82 catalog, list- 
ing thousands of chemicals, science 
equipment and labware, Send 52. : 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, New York 14624. 


186 | POPULAR SCIENCE 


and 3 | 


2. O00 For Your First Edition Copy 


CHEMICALS, Supplies Cs Catalog $1.00. 
Surplus bargains lis boratory Sales, 
Box 161- -B. Brighton, MA 02135. 


CHEMICALS apparatus, project books, 
wide selection, talog $1.00, Send to: 
Pioneer Industries, 14A Hughey Street, 
Nashua, NH 03060. 


CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102. 

CHEMICALS Laboratory Apparatus 
Catalog $2.00, The Chemical Shed, P.O. 
Box 748, San Bernardino, CA 92402- 
0T 


* 


EDUCATIONAL Material - easy 
read and understand synthesis Non 
(P-2-P, DMT (specify), 
Publishing Co. P.O. Box 
Square Station, New York, NY io 0036. 


1000's OF CHEMICALS 
LOW PRICES Glassware, Call or write 
for 300 pg. catalog. Chem-Lab Supplies, 
Inglewood, Hawthorne, CA 
(213) 973-2391, 


LABORATORY Chemicals- Glassware, 
Catalogue -51.00. Young- Edisuns, 934 
51220. 13th., Manitowoc, Wisconsin 


^ ECONOMICALLY "Priced! Chemicals - 
Apparatus, Catalogue-$1.00. Hagenow 
Laboratories, 1302 Washington, Mani- 
towoc, Wisconsin 54220. 


26A OPTICS 

TREASURE of genaihe surphis o tical 
parts and instrumen Send $3. 0 for 
catalogue, T.R. Inc, P.O. Box 65, 
Mooers, NY 1295 
27 PLASTICS 


CASTOLITE Liquid Plastics, Cr p 
clear, colors, For casing, embedding, 
conting, fberglassing: i ndustry, lab- 
oratories, craft work, Reproduce your 
designs with our mold materials, Profit- 
able. Illustrated Catalog $1.00, Casto- 
lite, Dept. 82E/PS, Box 391, Wood- 
stock, IL 60098, 


30 GARDEN SUPPLIES 
& EQUIPMENT 


HYDROPONICS, proven soiless meth- 
od of gardening requires little attention, 
$3.00 ice complete instructions, Hydro- 
pro, P.O. Box 181215, Ft. Worth, TX 
16118. 


LEARN Gardening And Landscaping 
at home. Free booklet. Lifetime Career 
Schools, Dept, A-992, 2251 Barry Ave- 
nue, Los Angeles, California 90064. 


MOLE PROBLEMS? Choker LoopTM 
trap for safe, effective, humane eradica- 
tion hand assembled, individually test- 
ed. Easy operation $12.95, Free bro- 
chures, Mole Control - PS, P.O. Box 
1155, Kalamazoo, MI 49005, 


32 REAL ESTATE 


CANADIAN Country Properties, Our 
67th Year. Terms Available, Moneyback 
guarantee, Catalogue airmalled - $1.00. 
H.M. Dignam Corporation, Ltd., Suite 
446, 85 Bloor St. E., Toronto, Ontario 


MAW 1B5, 
CALIFORNIA, ieran, Lots. $40 
down. $40 monthly. 4602 Ethel, Sher- 


man Oaks. CA 9142 


PROPERTY & Lake Frontage from 


Ontario, M5M SAB. 


189-4530. 


Canada. (4 16 ) 


NEW! FREE! Big Summer Catalog! 
Over 5,400 country properties  de- 
scribed, pictured! Land, Farms, Homes, 
Businesses, Recreation, Retirement 
buys! Selected best thruout the U.S. 
Over 700 offices, 43 states All Across 
America! Yours FREE from the World's 
Largest! STROUT REALTY, Inc., pam 
Towers, P.O. Box 4528 G.S, 

5810, S ringfield, MO 65804. Call pes 
free: 1-800-641- 4266. 


NEW s ë ë FREE * e ë SUMMER CATA- 
LOG! Top real estate values coast to 
coast! Please specify type property and 
location desired, UNITED FARM AGEN- 


CY, 612-PS, West 47th, Kansas City, 
MO 64112. 

GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide™ , , plus nation- 
wide listings - $2.00. nds, Box 
19107-FE, bmc DC 20036, 


Dum Ano 


A 


4 CAMPING 
EQUIPMENT & TENTS 


FREE Discount Catalog, Backpacking, 
Camping. Campmor, Box 407-P, Bogota, 
NJ 07603. 


COLEMAN  campin E 


Trailers. 


BUILD all-glass Aquariums - Terrari- 
ums, Simple, inexpensive, Tu-Ée- ji E 
plans, tips, instructions $5.00, 
Markham, P.O, Box 678, Big Bear City. 
CA 023 14. 


G3 


9 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Red waga — 1000 — 


40 HUNTING & FISHING 


Springs, CO '80906. 


MS 


2 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms, 
Telescopes, Binoculars, etc.  Jaegers, 
991a. Merrick Road, Lynbrook, NY 


43  GOV'T. SURPLUS 


PICK-UP'S $18.40! Jeeps $16.30! 
Cars $14.50! 675,000 Items. Your area, 
New Directory $3. 00 (Guaranteed). 
Government Surplus, Box 5731-B, Pas- 


adena, TX 77505. 


SURPLUS jeeps, cars and trucks avail- 
able, Many sel for under $200. Call 
312-742-1143 Ext. 4606 for informa- 
tion on how to purchase, 


JEEPS - CARS - $35.00! - 700 
GOVERNMENT SURPL = 


“SURPLUS INFORMA- 
BOX 3070-A5, 
SANTA BARBARA, CALIFORNIA 93105. 


GOVERNMENT SURPLUS! Millions of 
items (including Jeeps) ... low as 1¢ 
on dollar! 


1982 3 SURPLUS Army, Navy store 64 
page illustrated catalog. Send $2.00. 
Ruvel 3037 North Clark, Dept. 
M5, Chicago, IL 60657. 


REPRINTS, Department A- 
72, 4620 Wisconsin Northwest, WASH- 
INGTON, DC 20016, 


46 PROFITABLE 


OCCUPATIONS 


FREE CRM OR: Repair Air Conditioning. 
refrigeration, ools, supplies, full in- 
structions, Doolin, 2016 anton, Dallas, 
TX 75201. 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your 
home. Knowledge or experience nol 


Turn your spare or full time into cash. 
No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


. For information and lit- | 


necessary. Get started in spare time.| 


REPAIR AIR 


Very few trained in this fei 
tn industry, Farm and Aui 
Tells How. pe 
ease Penipcd! 

| P.O, Box 141 1411 
Alr-Power, Hickory, n.c. 


INDEXES 
available: full set of 10 for $10, posts 
paid. For 1981 only, send $1.75 to: PC 
ULAR SCIENCE ig yet d 380 Madii 
Ave., New York, NY 100 


“SURVIVALIST'S Book Catalog" Ri 
$1.00. Ken Hale, (201), McDons 
Ohio 44431-0395. 

 OUT-of-Print Books Found, Si 


Wants. Booklook, 51 Maple Ave., 
wick, NY 10990. 


Calgary, Alberta, 


$$ CASH FOR YOUR IDEAS, HC 

BIES, SPARE TIME! "How To" repoi 
by successful authorities give exact 
structions, 
paid, etc. '' 
hold Items" (56T); "Sell Your Phot 
(54P); "Cash For Your Ideas" (64Y 
“Write Short Articles" (51F). $2 
each: all 4 for $10. 00, pe | 
residents add 6% tax. MO 
Tustin Avenue, Dept. PS5, P hiladelpi 
PA 19152. 


49 JOKES & NOVELTIES 


FREE— World's Leading Novelty Ca 
iot: 1600 Jokes, Tricks, Science, S 

bies, Johnson-Smith, C-11, Mt. 
ens, MI 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. | 


FREE! $2.00 Trick, Huge Ca 
both $1.00. Abracadabra - SP5, Sco 
Plains, New Jersey d 


24 ap Wn Str 


| 52 STAMP COLLECTING 


UNITED MATIN" 3 Complete 
Sets 25e, Apr roval s. Cornetta, 
1509-P, Lake acid, FL 33852. 


OLD U.S. Stam a approval, CE 
ber, Sor 15355 delphia, 


U.S. 6 commemorative plate b | 
$1.00! A vals. Gordon Davison, C 
toocook, New Hampshire 03229. 


2,000,000 STAMPS - 150 coun 
2e each, Belden, Box 4149, Dearb¢ 


PENNY Approvals! Regardless C 
logue! Kloster, 4164—52nd Street, 
Diego, CA 92105. 


FREE — 220 United States 
Worldwide dY2 > Approv Star 
Pops, Box 1427 ellfiower. CA ‘96701 


100 DIFFERENT U.S., 25¢ to 
applicatns, Bradley, Midlothian, 
23113- -0425-85, 


FREE Surprise collection sent 
approvals, Jay, 1784 Union, San 
cisco 94123. | 


SEND only 10€ for nice collecti 
U.S, Stamps including $5.00 issue 

scarce mint Sipex Souvenir Sheet, 

tractive price lists of other beaut 
sisipe aa and oollectons: Pp includ 
Ary Stamps, Camden, | 
1 16 


Vae "EACHI Beautiful foreign appi 
als. JaDaco, Box 656-XA, 
Ohio 44682. 


FREE! Big Bargain Catalog - New 
tion listing thousands of gain 
cluding U.S. & B.N.A. stamps, pac 
albums, accessories and supplies, 
Fine Stamps from our approval se 
Buy only what you like, Return ba 
promptly. Thank you. Jamestown s 
Dept. E52PS, Jamestown, NY 1 101 


WOW! 50 All Different a 
Super collection of genuine German C 
memoratives, sg 


tives, Airmails, I 
Values. Free Catalog. Also 
stamps from B S approval service, | 
what you like. Return balance prom] 
Send 10¢ today! ou, Jamest 
Stamp Co., Dept. A52PS, Jamestc 


NY 14701. 


QUALITY Stamp Approvals. C.E. 
aa Mark Lee Dr., Jamui, 


A SATELLITE TV 


SATELLITE TV Systems. Catalog 
.00, S-N-D Satellite, P.O, Box 17483, 
rtland, OR 97217. 


RECEIVE 380 min a channels by 
tellite! Secrets , , Meier, Maple 
-85, Charleviox, Michigan 49120. 


$ RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 
talog, Cornell, 42178 University, San 
go. CA 92105. 


WHOLESALE radar detectors, police / 
e scanners, CB accessories - Whistler 


arcat 300 $336.99: plus $3.00 ship- 
ig-VISA/MC/COD - Free catalogue - 
anner World, 10-PS New Scotland, 
jany, NY 12208, (518) 436-9606, 


Semi Bi ani id s a g 


POLICE Scanners, Crystals, Radar De- 
219. HPR, Box 19224, Denver, CO 


CABLE TV EQUIPMENT AND CON- 
RTERS. Plans and Parts. Build or 
v. For information send $2.00. C&D 
actronics, P.O. Box 21, Jenison, MI 
428, 


ae sca ^w i7 Antenna. Easy Plans 
se $5.0 PWCS, Box 9048, Pitts- 
rgh, PA 35324. 


MICROWAVE "Downconverters'' un- 
r $50.00, Highest quality, easily as- 
nbled, Catalogue: $2.00 (refundable). 


)3, Box 12652P, Dallas, 15225, 


HBO Descrambler Plans and Instruc- 
ns, SASE $5.00. PWCS, Box 9048, 
tsburgh, PA 15224, 


MICROWAVE RECEIVER SYSTEM. 
ite: "DEALERS WANTED” Dept, PS, 
J. Box 4181 Scottsdale, AZ 85258. 
02] 941- 9395. 


INEXPENSIVE CATV CONVERTERS- 
-SCRAMBLERS- MICROWAVE AN- 
NNAS! Catalog $2.00. ACM, Box 
31, Walnut Creek, CA 94598, 


SATELLITE T TELEVISION N FACTS Val- 
ble technical information, Practical 
s on selecting equipment, Plus, out- 


e of current Satellite prog learn oh 
ly $3.95. SCAN, Enterp . Box 
0, Lenhartsville, PA 19534, 

UHF Decoders, Information, stamp. 
yan, 2920 Shelby, Indianapolis, IN 


Ideal for home & business” 


Whether dor FUN e PROFIT, 
challenge you to the exciting held | 
of TY telecasting. Complete kit 
only $185.00. Solid-state. Also 
available assembled. Connects to 
any TW set. Reviewed im this 
magarine, August, "Ti issue, 


PHONE OR WRITE FOR F apo. 
ILLUSTRATED CATALOG OF KITS 
,UMAL 402-987- 3771 (rodey) 


nos BROADWAY ST. N. 


Research DAKOTA CITY. NEBR. 58731 


) ELECTRONICS, 
STEREO, HI-FI 


LINEARS -Send Stamp For Details - 
itco Electronics - Box 316D - Cadil- 
, MI MI . 49601, 


———————nmá€— = 


LINEAR | PLANS, parts. 
-e catalog. “SKIPPER". 
radise, CA 95969. 


“WERSI 
ORGAN & PIANO KITS 


WORLD FAMOUS inst- 
ruments you bulld your- 
self. Save up to 2/3! Mod- 
ar concept - add new features as 
sired. No obsolescence. Free 
erature - Specify Piano or Organ, 

ERSI electronics, Inc. Dept, M20 
9x 5318 Lancaster, PA 17601 


GOODIES. 
Box 130-C5, 


ORDER ichs FFBAEOI 


| ROUTE 9N 
PLATTSBURGH. N.Y. 12901 
Tal.: (518) 561-8700. 


& Dept. 24, 


56 RECORDS, TAPES, etc. 


2500 Collectors 


FREE CATALOGUE, 


Records, Nostalgia, 300 Chelsea, Louis- 
ville, KY 40207. 


SCWL™SUBLIMINAL 
"AUDIO TAPES"-positive self achieve- 
ment - eliminate weight, stress - gain health, į 
confidence. Release ultimate subconscious 
b abilities - discover total control of your lite. 


Extraordinary popularity over hypnosis. Free 
brochure, university studies. MIDWEST 
RESEARCH, INC., 1755 Williams Lk. Rd., 
Pontiac, Michigan 48054. 


56A VIDEO EQUIPMENT 


VIDEO CASH. Your home video sys- 
tem will pay for itself when you make 
i nventories for insurance 


57 MUSICAL INSTRUMENTS 


INTERNATIONAL Catalog —— to 
makers, repairers of stringed instru- 
ments, Imported woods, parts, accesso- 


ries, kits. Fine German-made violins, vi- | 


olas, cellos, basses and bows, Send 25¢ 
for catalog. 10% Credit certificate will 
be enclosed. International Violin Com- 
pany, Ltd., Dept. JE, 4026 W. Belve- 
dere Ave., Baltimore, MD 21215. 


57A MUSICAL 
INSTRUCTION 
PLAY MUSIC BETTER through un- 


derstanding Chords as used to create 


"musical ideas". FREE INFORMATION 
- Music Leaning Systems Publishing, 
UB AH ox 142, Olean, NY 


‘GUITAR MIRACLE. 


| Can you imagine playing Melody, Harmony and 


Chords in a few weeks? Its the book everybody 
has been waiting for, Emrichs Atomic Method for 
spanish Guitar. No conventional notes, just fol- 
low the simple instructions. The BEST invest- 
ment you will ever make for $6.95 post paid. 
Irvin Emrich 
P O Box 1109, Rogers, AR 72756 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


59 IMPORT-EXPORT 


+ 2500 '"Fast-Sellers." Free Brochures! 
Ballrightco, Box 91309-X5, Cleveland 
Ohio 44101. 


GOVERNMENT PUBLICATION Import- 
ing Into the United States. An easy-to- 
understand guide to the procedures to 
be followed by US importers and for- 
eign exporters, Send $10.00 to: THE 
RUSH CO, P.O. Box 20890, Long Beach, 
CA 90801, 


60 BUSINESS 


OPPORTUNITIES 


EQUIPMENT Dealer opportunity! Prof- 
itable national equipment business from 
home, without capital, We ship cas- 
sette ‘training tape for no risk examina- 
tion, Experience unnecessary, F 
port, IPE-E, Box 18586, Irvine, CA 


| 


BELTS And Pupklon, Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prof- 
its, Complete dealer set up. Catalog 
$1.00, Anchor, Box 3958-BPS. Nort 


Providence, RI 0291 1l. 


MAKE HOMEMADE BOOKLETS, I'VE 
EARNED $167,000 WITH MINE. Free 
information: Dasher, Box 548, Wood- 
ville, Texas T5979. 


MAKE MONEY WOODWORKING - 
Easy profits making unusual gifts, nov- 
elties, Free details, Williams, 32N Titus, 
Glen Cove, NY 11542. 


—— «Án 


VENDING Machine. No selling. 
earn amazing profits. Big 
Free, Parkway Corporation, 
Greenspring Drive, monium, 
21093. 


Maryland 


| day's high-demand skill. 


| ble assemblies, 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operatin 
Small Manufacturing business Withou 
Investment write: Businesses. 92-P 
Brighton 11th, Brooklyn, NY 11235. 


MAKE $2,000.00 Monthly Spare Time, 
Unique proven enterprise. No selling. 
No capital to start. Free brochure. Kash- 
builder, 
462295. 


SYNTHETIC Oil Dealers Needed, Ex- 
citing Products & Opportunities, Make 
More Spare Time Than in Present Job. 
1 + 800-835-3342. 


SPARE time fortune in Vinyl Repair. 
Hugh demand creates exceptional prof- 
its. We supply everything. Details free. 
VIP, 2036 Montrose, Chicago 60618, 


SOLAR Heating learned quickly at 
home! Free information, Empire School, 
Box 193, Rockville, IN 47872. 


GET RICHII Secret law smashes debts 
——brings cash and credit! Details FREEII 
WealthKit-S, Billings, NY 12510. 


REPAIR HYDRAULIC JACKS—Free 
details, Hydraulic Parts Supply, Dept. 5, 
Box 4157, Brownsville, TX 78520. 


CONCRETE Block Machinery: Catalog 
$1.00, Route One, Box 95, Rapid City, 
south Dakota 57701. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25€ 
(Refundable). Woodwins, 
MA 02324. 


BATTERY MANUFACTURING SEC- 
RETSI!! Free details, Everlast, Box 365, 
Bogota, NJ 01603. 


NEW Discovery in Battery Recondi- 
tioning. Eighteen Months Guarantee 
Means ‘Big Profits Fast." Electoan, 
7415 Gable Drive, Littl Rock, AR 
72205, 


FREE Book, “2042 Unique Proven 
pit ak " Fabulous “unknowns, 
second inflation income. Haylings, Carls- 
bad, CA 92008. 


Bridgewater, 


WIN at Dice! 582 to 1 odds your fa- 


vor! Free Proof, Box 196B, 


Brooklyn, NY 11218 


PIAMO Tuning learned quickly at 
home! Free information, Empire School, 
Box 1014, Jupiter, Florida 33458. 


MAKE your fortune in computers. Free 
report tells how, SeaBird Press, Box 
461M, Lexington, MA 02173. 


SPECTACULAR Home Business Op- 
. Take catalog orders uc" Tess 
elow 


Baker, 


MAILORDER Opportunity! Start prof- 
itable home business without experience 
or capital, Write for free book, plus de- 
tails. Mail Order Associates, Dept. 493, 
Montvale, NJ 07645. 


WIN BIG at Blackjack, Dice, Horse- 
racing! Methods Guaranteed. Details 
Free, Inman, Box 765, 
75710. 


IMPORT-EXPORT OPPORTUNITY, 
start without capitol from your own 
home, Giant, informative course teaches 
you all. No further obligation, Make 
Money Immediately! Hundreds of leads 
supplied, Satisfaction Guaranteed: Act 
Now! Only $9.95. JLS Industries, 28 


Tyler, Texas 


| Browning Drive, Dollard Des Ormeaux, 


Quebec, H9G 2K4 Canada, 


1982 “Home Business Directory” - 
describes over 120 companies that set 
you up completely!! Send $2.00. Direc- 
tory 

300% INTEREST. 1,000% Profit. 
Send Sase. Homecraft, Inc., 2350 WATA, 
Denver, CO 80211. 


WORLD TRADE Opportunity! Start 
profitable import business from home 
with little capital. Free Information. 
R OS Marketing Associates, Box 592- 


, Box 10024-B, Chicago, IL 60610. 


B, New Brunswick, NJ 08903, 


AUTO UPHOLSTERY CLEANING To- 
Easily learned 
Free details. 
Box 1601, 


at home. Fabulous profits. 
Moore's Reconditioning, 
Plains, PA 18705. 


400% PROFITI Sell Money Making 


Books - Six Proven Mail Order Plans - 
Colorful Circulars - FREE INFORMA- 


| TION NOWI! Du-Mont Co., Box 317-P5, 


Oakgrove, MO 64075. 


“BE ‘A WINNER"! Exciting, Fortune- 


Building Guide To Becoming Wealthy 
FAST! Details Free! Barry Company, 
Clark East Tower #613P55, Ypsilanti, 
MI 48197. 


START A RAPID RIGGING SHOP. Be- 


come a manufacturer of mechanical ca- 
We supply materials, 
and ds. "hls opport instr un MON 
and sales opportunity of- 
fered by 1E. ie he major manufac- 
turers of steel aine and wire rope in 
the U.S. Write: Rapid Rigging MET., 
Dept. PS, Loos & Co., Inc, Pomfret, 
CT 062 58. 


PROFITABLE Gold Foil Printer, Per- 
sonalize business cards, pencils, 
matches. Free Details. Gold, POB 
24986(LLC), Tampa, FL 33623. 


machinery 


Box 1132-PE, Indianapolis, IN | 


"MAKING IT RICH IN THE 1980's" 
Dynamic book, Guaranteed, Free details: 
Sherwood Publications, Box 23234, 
Vancouver A.M.F, B.C, YTB 1W2. 


$ SWEEPING $ 
GREAT profits sweeping parking lots, 
we'll help you start, no fees, write, Air 
Sweepers, 1577 Alamaden Exp., San 
Jose, CA 95125. 


GET RICH in mail order! EARN 
THOUSANDS! FREE DETAILS, Send 
stamp. Flowco, Box 257PS, Rockford, 
IL 61105, 


GOOD USED BOOKS. Wide variety, in- 
telligent selection, Libraries buy raria. 
lv; you can too! Science, sports, histo 
fiction, art, illustrated bool s, over fo 
other su bjects, Send a dollar for clans 
ified listings of 20,000 titles, prices. 
Editions, Desk PS, Boiceville, NY 12412. 


AVOID CHEATS scams explained. 
BE TBEHP, Box 1417, Wahiawa, HI 


$25,000 LOANS: Interest Free! Get 
credit cards, signature loans, more! Free 
Report! Blueprints, S5, LaGrangeville, 
NY 12540. 


IMPORT-EXPORT opportunity. rof- 
itable world-wide, mail order business 
from home, without capital, We ship 
plan for no risk examination, Experience 
unnecessary, Free Report, Mellinger, 
Dept. R2695, Woodland Hills, 
91367. 


TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate ce ALT k= ogg es I homa busi- 
ness opportunity e Boo 3 | 

SOLO À Ave., Dept, 28-17, Woodland 
Hills. CA 91365. 


SELL SENSATIONAL LOW-COST PRE- 
ENTRY PROTECTOR for Automobiles- 
Buildings, Exceptional Distributor mar- 
gin. Northwest Electric, Ave. 3029, 
Mitchell, SD 57301. 


$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed!! Homework ... 
Start Immediately . Paid Dail 
Free Information Application - A 
Box 1026- Cs, Kalaheo, Hawaii 96741. 


NEW “ASIAN SUPPLIER'S DIREC- 
TORY", Details: Monroe, 1056-P5, Rt. 
32, Saugerties, NY 12477. 


SELL Books By Mail. Profitable. Mus- 
grove-1B5, Altus, AR 72821, 


HOW TO make today's hard times 
"make you money’, Free details, Har- 
ford Enterprises, 3223-PS5, Sandy Hook 
Rd., Street, MD 21154. 


PROJECTION TV... Make $200.00 + 
per evening assembling Projectors... 
Easy ... Results equal to $2,500 pro- 
jectors . . . Your total cost less an 
$15.00 . . PLANS, LENS & Dealers 
information $14.00 . Macrocomaiix, 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24 hours 215- 
736-2880, 


MONEY SECRETS 
HELP people and businesses get mon- 
ey. Easy home business, Fantastic prof- 
its, No experience - own hours, Con- 
tinuous assistance, Free Details: DFC, 
Dept. 11-G-5, 1145 Reservoir Avenue, 
Cranston, Rhode Island 02920. 


SPARE TIME DISTRIBUTORS NEED. 
ED. Unlimited Profits! Proven Automo- 
tive Products. Free Details: Motaloy, 
Box 4457-S5, Downey, CA 90241. 


BEAT Inflation, Mail Order Informa- 
tion, Part Time businesses, Consultants, 
MO 6450606, 


P.O. Box 248, St. Joseph, 


‘be a TAX CONSULTANT 


Income unlimited in full or part time home business 
preparing tax returns in busy tax season, plus year- 
round monthly fees to $50 from business tax service. 
No bookkeeping experience needed. We train you at 
home, help you start. Accredited Member NHSC. Free 
literature. No salesman will call. Vet Approved. Nation- 
al Tax Training School, Monsey, 1EP, N.Y. 10952 


BUMPER STICKER 
PRINTING DEVICE 


| FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. P. O. | 
| BOX 22791 (LL), TAMPA, FLA. 33622. 


|| ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity, 


FREE: Complete illustrated literature 


BARTA, Box 248-SA 
Walnut Creek, Calif, 94597 
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MONEYMAKING 
OPPORTUNITIES 


GET mom Secret law amm nn debts 
brings Cash credit! FREE report!! 
WealthKit- x Billings, N? NY 12510. 


LEARN The Secrets of Repairing Junk 
Batteries. “Fabulous Profits'". small in- 
vestment, Apex Engineering, 5454 Bolsa 
Road, Atascadero, CA 93422. 


RECYCLE INFORMATION, - KNOWL- 
EDGE, PLEASURE. Exciting new book 
"Paper Miners Manual" gives all se- 
crets for anyone, anywhere to cash in 
on $500 million market, MAKE BIG 
EXTRA BUCKS discovering rare scarce 

ks, documents, posters worth hun- 
dreds of dollars, Just $19.95 postpaid 
includes valuable bonus. Thirty day re- 
turn if  unsatisfied. Pegasus Press, 
13624 Sherman Way, Suite 604C, Van 
Nuys, CA 91405. 


i Made $6,000 monthly in mailorder 
hel others. Free proof. Greentree, 
Dept i, Dunkirk, NY 14048. 


[m ch ts 


MONEY-Making Book. Free details. 
Moneymaker, Dept 5, 125 E. Mill, Santa 
Maria, CA 93454, 


FREE! Get 5 issues of Opportunity 

Magazine! Increase your savings and 

spending power, Hundreds of ways to 

make extra money detailed monthly. 

Pres Write Opportunity, Dept. 729, 6 
N. Michigan, Chicago £ 60602, 


GAIN WEALTH, S SATISFACTION c op- 
erating your own business! Successful 
businessman author tells how, Free de- 
tails: JFD Enterprises, 6856 Duchess St., 
B-5, San Diego, CA 9211 


DISTRIBUTORS Urcenüle Needed! Big 
Profits! Dist-PS482, Box 2133, San- 
dusky, OH 44870, 
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62 EMPLOYMENT 
INFORMATION 
AUSTRALIA - The world! 50,000 


Jobs! Computerized reports $3.00, Job- 
world, Box 681-F, Cy press, CA 90630. 


AUSTRALIA - opportunities - true 
facts from American Queensland resi- 
Caon, min $3.00, Box 1012, Sitka, AK 


SAUDI ARABIA - Overseas! Vital Em- 
ployment Guide. 60 Companies, $15; 
aaa Box 32378, Washington, DC 


OFFSHORE JOBS! Latest informa- 
tion! Companies now hiring! Send long 


stam envelope to: OFFSHORE 
GUIDES, Box 4478PS, Biloxi, MS 
39531. . 

BUSINESS IN JAPAN - Hermanos 


Miwa Co. of Nagoya, Japan invites in- 
quiries elther from manufacturers seek- 
ing outlets in Japan for their products 
or from companies searching for spe- 
cific products in Japan, Contact our 
representative: Hisao Miwa, 5 Carey 
Ave. Watertown, MA 02172. 


OVERSEAS... $20,000 - $60,000 +. 
Free Report! Employment, Box 39364- 
FE, Indianapolis, IN 46229, 


COMMERCIAL DEEP-SEA DIVING 
. Exciting career opportunity! High 
pay/Demand, worldwide travel, adven- 
ure! Details $5.00. Advenco, Box 
2906, Huntington, WVA 25728. 


LJ 


Lx 


GOVERNMENT PUBLICATION How to 
Get a Job in the Federal Government. 
This publication tells how to complete 
Federal job a dea be forms; explains 
working condition, benefits, and holi- 
days: and provides a list, by State, of 
Federal job information ‘centers. Send 
$10.00 to: THE RUSH CO., P.O. Box 
20890, Long Beach, CA 90801. 


62A HELP WANTED 


$100 Per Week Part Time at Home. 
Webster, America's popular dictionary 
needs home workers to update 
mailing lists, All ages, Experience 
unnecessary. Call 716-842-6000 Ext 


63 SPECIAL SERVICES 


INFORMATION On Anything, Ferguson 
Research Specialists. 60-15 Woodside 
Avenue, Woodside, NY 11377. 


LOCATE Any Item, Product! Jake Bar- 
raco, 478 Gardner, So, Beloit, IL 61080. 


66 AGENTS WANTED 


ri a Hey invest- 

e ora ers for quality 
Mason Shoes from fri ends and neigh- 
bors. Immediate commissions, Write for 
free starter kit, Mason Shoes K-643, 
Chippewa Falls, WI 54774 


ENJOY srira pay 
ment or risk 
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68 REMAILING SERVICES 


OZARKS Wilderness Country Remails 
50¢. Hillbilly's, Star Route 2, Box 433, 
Fredericktown, MO 63645, 


69A LOTTERIES 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station 
W. Toronto. Canada M6M AZ2. 


BECOME AN INSTANT MILLIONAIRE. 
$Millions won monthly in Canadian Gov- 
ernment lotteries. Enter NOW. Free de- 
tails, Winfall Enterprises, Dept. P. Box 
554, Town of Mount Royal, Montreal, 
Quebec. Canada, H3P 3C7. 


WIN MILLION DOLLARS prize money. 
Details, Empire, 323 Franklin, +804, E- 
36, Chicago, 60606, 


PLAY the French National Loto with 
us, lst prize $2,000,000 every week. 
BP69, 01220 Divonne, France, 


WIN BIG OIL MONEY 


The State of Wyoming sponsors 
IM Gl A gan tones QNO. You ORA wir a 
Mortune in oil. A $45 (tax deductible) filing fee 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join 
successful authors. Publicity, advertis- 
ing, beautiful books. All subjects invit- 
ed, Send for fact-filled booklet and 
free manuscript report. Carlton Press, 
Dept. PSE, 84 Fifth Avenue, New 
York 10011 


| 360 CANADIAN publication markets 
2. oe TEES 58- 7.5 Musee: 


EDUCATION & 
INSTRUCTION 


BARTENDING — Ear Management 
Home Study, Bartending Training, 3843- 
A pan Fernando Road, Glendale, CA 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
sog ata Box 24-A, Olympia, WA 


ELECTRONICS Degree (BSET) by cor- 
respondence, Grantham College, 2500 
La Cienega, Los Angeles, CA 90034, 


Ee 


"JET/GAS TURBINE CAREERS!" 

Homestudy courses — theory, main- 
tenance, overhaul. AMERICAN  JET 
SCHOOL, Dept. PS-3, Darby, Montana 
59829, (406) 342-2100. 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est, Free Catalog. Approved for VA. 
Modern Auction Library *"'FREE'' with 
enrollment 515-423-5242, Col. Gordon 
. Taylor, P.O. Box 949, Dept. 3, Mason 
City, IA 50401. 
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LEARN Dowsing. Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 
trated Catalog. AM c Ee Equipment, 
(Airmailed — $2.00.) tablished 30 
Years: Bruce Copen, Highfield, Danehill, 
Sussex, England RH17 TEX. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box T44-PS, McKeesport, PA 15134. 


ANIMATION Learning Catalog $2.00. 
Heath, 1700 Westshore Elvd., Tampa, 
FL 33607. 


HANDLE YOUR OWN LEGAL AF- 
FAIRS - or start a new career, Corpora- 
tions, Wills, Real Estate, Divorce, Con- 
tracts, Lawsuits . . . much more, Ac- 
credited PARALEGAL program instruct- 
ed by attorneys - home study. 
Catalog. SOUTHERN CAREER 
TUTE, Processing, Drawer 2158, Boca 
Raton, Florida 33432, 305-368- 2522. 


TYPEWRITER Repair: Prepare at 
home. Money making career, Tvpewriter 
ee 147-B Crooks, Paterson, NJ 


UNIVERSITY DEGREES BY MAIL! 


Bachelors, Masters, PH.D.s ,. . Free re- 
vealing details. Counseling, Box 389 
PS5, Tustin, CA 92680. 

VETERINARY Assistant - Train at 


home for exciting animal-care career, 

Send for Free "Career Kit." North Amer- 

wan School of Animal Sciences, Dept. 
C42, Newport Beach, CA 92660. 


= = — 


EARH DOCTORATE DEGREE. Earn 
PhD in only 3 days, For complete home 
study program & exam, send only $5 
to: Clayton Theological Institute, 129 
Mt. Whitney Way, Clayton, CA 94517. 


DRAFTING is a great career! Men, 
women, No previous experience or spe- 
cial talent needed, We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing, Dept, PCC42, 4500 Campus, New- 
port Beach, CA 92660. 


CLOCK AND WATCH REPAIR books. 
Free catalog, North American, Box 
TTBRA, Fox River Grove, , Illinois iois 60021. 


COLLEGE DEGREES BY ^ SPECIAL 
EVALUATION of EXISTING Credits & 
Job Experience, Fast. (614) 863-1791. 
Box 13: 13151-5 S5, Columbus, OH 43213. — 


INSTANT MEMORY 


new way to remember 
A short, simple method of acquiring a powerful 
memory. No memorization, no keywords. Release your 


| photographic memory. Learn "how" you remember, 
"why" you forget. Discover your natural ability to B 
recall everything. Send for free information to: | 
INSTITUTE of ADVANCED THINKING 
B45PS ViaLaPaz, Pacific Palisades, CA 90272 


CARTOONING, 
SIGN PAINTNG 


CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, De- 
troit, Michigan 48240. 


LEARN Sign Painting—Free Cata- 
logue, Kaufmann Supply, Centertown, 
MO 65023, 

52 LESSON Cartoon Course And Mar- 
kets, Both $5.00. Tooners, Box 30367, 
Lincoln, , NE 68503 


/ MODERN i Cartooning Taught by Mail. 
Write for Free Brochure. Cartoonerama, 
Box 263-FV, Branford, CT 06405 
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76 DE TECTIVES 


FINGERPRINTING - 
tific career, Home study course teaches 
everything. Certificate on completion. 
Many openings: prepare now, Profes- 
sional Investigators Training School, 
Dept, FP, P.O, Box 41256, Los Angeles, 
CA 90041. 


DETECTIVE Profession, 
study; free tie-tack or la 
icate, future, Eporessiona, ta rna 
Training School De B, P.O, Box 
41256, Los Angeles, UA 90 90041. 


exciting scien- 


easy home 
l pin, certif- 
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IMMEDIATE Loans to dbseiving in- 
dividuals refused elsewhere, Many plans 
included. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


QUICK MAILOANS! Free application 
rushed! Lenco, Box 724-P13, McMinn- 
ville, Oregon, 07128. 


BORROW £25,000 Without Interest 
Credit Cards, Box 696-PS, Norwalk, 
CT 06856- -0696. 


MASTERCARD / Visa By Mail! Write! 
14870, PS482, Box 2298, Sandusky, OH 


^X BORROW $30. 000 without interest! 
All eligible. Repay anvtime. Free de- 
tails. Infohouse, Box 1004-PS5, New 
York, NY 10003. 


BORROW $25,000 "overnight. $4 Any 
purpose, Keep indefinitely! Free Report! 
Success Research, Box 29070-FE, In- 
dianapolis, Indiana 46229. 


BORROW FROM HOME 

ANY amount, any worthwhile pur- 
pose, within 30 days. Competitive Rates. 
Also, you can earn substantial income 
as a Money Agent. No experience - own 
hours, Natlonal Company to assist every 
way possible, No Gimmicks! Free Details: 
DFC, Dept. 11-C-5, 1145 Reservoir 
Avenue, Cranston, Rhode Island 02920. 


LOANS BY MAIL 


78 WINEMAKING 


WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog, Equipment 
Supplies, Continental, Box 68016-P5, 
Indianapolis, IN 46268, 


WINEMAKERS - Peermakers: Free Il- 
lustrated irr of ; rupes. Semplex, 
P.O, Box inneapolis, MN 
55414- 027 76.7 


FREE BEERMAKING BOOK plus cata- 
log, Finest equipment, Ingredients. One- 
Day We Fully guaranteed, SPI, Box 
784-5, Chapel Hill, NC 27514. 


FREE Encyclopedia Winemaking Be 
making Supp ies, Equipment, Ing 
Bend SLOG ahhisius hendin, PYN 
Box 57498, Rochester, NY 14615. 


WINEMAKERS—HEERMANKERS Fr 
Catalog. Fast Service, Large Selectic 
Eraus Box 7850-N, Independence, M 


WINEMAKERS - BEERMAKERS . 
Fresh Stocks. Fast Service, Free Cnt 
^P s, Box 284A, Wayne, 


WINEMAKERS/BREWERS Catalc 
Kits / MIT aye 
AMATI GRAPES, 131-K 

46th. Street, Philadelphia, PA 1f 19143. 


WHISKEY, GIN, VODKA MAKIN 
Moonshiner's Manual, $2.00, Gourme 
5133 Fairhill, Philadelphia, PA 1912 


3195 


BEERMAKERS - Finest supplies, lov 
est prices, Free catalog. Beer Gear, B 
25093-S, Lansing, MI 48909, 


BEERMAKINGS! Free Specialist Cat 
log/Newsletter. William's, Box 461-P 
Oakland, California 94604, 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesal 
Many Free! Liquidations , Closeout 
Job Lots Single Samples, Fr 
details. Worldwide Bargainhunters, Br 
730-B, Holland, MI 49423. 


snowmobile, m 
all engines, Energy savir 
FREE WHOLESALE ATALO 
Manufacturer's Supply, Box 157PS 
Dorchester, WI 54425. 


INEXPENSIVE JEWELRY, beautiful 
displayed, Excellent money maker, | 
Kurman, 949 Broadway, New York, N 
100190. 


85 PRINTING & RUBBER 
STAMP OUTFITS 
PRINT YOUR OWN — Printing Pres 


es. Type. Supplies Direct From Factor 
Send $1.00 for Catalog and Samples t 


Kelsey Company, DS, Meriden, € 
06450. | 
86A HYPNOTISM 

FREE Hypnotism, Sleep Lea 


Apt ae DLP, Box 487, Anaheim, i 
92805 


FREE Hypnotism, Self-Hypnosis, Sle 
Learning Catalog! Drawer PS400, Rul 
oso, NM 88345. 


PERSONALIZED Hypnosis Tapes Sel 
details of your needs and $15.00, | 
Hicks, Mata 1 8, Shore Dr., Dov4 

90 | 


88 OLD GOLD, JEWELRY 
WANTED © 


HIGHEST CASH for Gold, Jewe 
Gold Teeth, Rings, Diamonds, Watche 
Silver, Platinum, Mail Articles Tod 
Free gift with Information, Chica 
Gold & Precious Metals. 6 E. Monrc 
Dept. 957, Chicago 60603, 


89 WATCHES, CLOCKS— 


SALES & SERVICE 


WATCH and Clock Repairing Boo 


Tools, Materials. Free Catalogs, Nor 
American, Box 77-BR, Fox River Gro 
IL 60021, 


91 OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO TH 
OVERCOMER. Send for your 
copy of "The Psychology of Purity 
Chastity' to: Schizophrenics ! 
pte A P.O. Box 50456, Ft. Worth, 


PROFIT BY INFLATION, everyone 
Instructions, charts 353.00 FUTU 
nea Box 167-P, Hampton, 


Master 
- with no credit check, Guaranteed! 


NEED CREDIT? Get Visa, 


simple, Legal. Plus other credit sec 
Free details! Send S.A.S,E, to: Inflat 
Reports, PSL, P.O. Box 60148, 
Angeles, CA 90060, 


ws» —— POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART Order 


$6.75 PER WORD 


10 word minimum 
BOLD FACE CAPS add $1.00 a word 


E. Jones, 345 East Main St., 
standard 2-letter state abbreviation and zip code together count as TWO words. 


DEADLINE FOR ADS: See head of classified section. 


TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


TO: Classified Advertising Dept. POPULAR SCIENCE, 380 Madison Ave., New York, NY 10017. 


i 

i 

| 

| 

i 

| 

| 

l 

i 

l 

O Remittance of $ 1— . 5 A.  Á is enclosed to cover insertions(s) in the issue(s). | 

C] CHARGE to: aes Exp. Date | 

1 2 3 p | 

5 6 7 8 | 

9 10 11 12 : 

13 14 15 16 | 

17 i8 19 20 

21 22 23 24 | 

i 

25 26 27 28 i 

- | 

29 30 31 32 | 

| 

33 34 35 36 i 

YOUR NAME — PHONE — l 
(PLEASE PRINT) i 

FIRM. - 
ADDRESS | 
| 

CITY STATE ZIP | 
DATE: YOUR SIGNATURE | 
l 


(PLEASE PHINT OH TYPE COPY e FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


2 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


IIGH FLYING mechanical 


ird soars overhead, wings flapping, 
vooping, stunting! Be the envy of 
jur friends when you are first to 
y one. 


REE exciting details! 
ARLISLE HOUSE 


'3 Hollywood Ave. 
[.Y. N.Y. 10465 


2 FOR INVENTORS 


HOW Good Is Your New Product Idea? 
RAD Provides A Professional Prelim- 
ary Evaluation, Fee $75.00 Contact: 
RAD, P.O. Box 1335, Durant, OK 
701. 


NONPROFIT foundation helps inven- 
"s. Widest range of services, Free 
'ording forms, Free evaluation, Af- 
ated Inventors Foundation, 501-A 
wa, Colorado Springs, CO 80909. 


IDEAS, INVENTIONS 
NEW PRODUCTS WANTED! . 
arketing assistance available to indi- 
luals, universities, companies, Write 
* Kit-PS. 
INVENTION MARKETING, INC. 
7TO1 Smithfield Street 
Pittsburgh, PA 15222. 


PATENT IT ECONOMICALLY! Free De- 
ls, N. Rainer, 2008 Fondulac Rd., 
chmond, VA 23229. 


SELF-Patenting Manual, Free Details. 
51 Clinton Street, Buffalo, NY 14206, 
16) 856-8029. 


COMMERCIAL feasibility evaluations, 
aluate before you invest, Confidential, 
r brochure write: Wisconsin Innova- 
n Service Center College of Business 
d Economics. University of Wisconsin- 
litewater, Whitewater, WI 53190. 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
eliminary Review Of Your Descrip- 
n. Box 392PS, Millwood, NY 10546. 


INVENTORS: Free information on of- 
ing your invention for sale. Kessler 
les Corporation, C-T-F1, Fremont, OH 
420. 


95 INVENTIONS WANTED 


SELL US YOUR IDEA! Right now 
we're buying marketable ideas! Exciting 
details, free! No obligation, Write now! 


Monroe, TOO Walnut +212A, Cincin- 
nati, . OH | 45202. 

LEARN how to offer your invention 
for sale or license. Free Booklet 


Outlines procedures, royalty rates, re- 
quirements. Kessler Sales Corporation, 
C-7-IW, Fremont, OH 43420 


———— M —— a RN 


INVENTIONS WANTED 
FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
lormation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS 
West EE MA 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 
MUNCHIES, Quick Snacks, $1.00 
panne: Yums, Box 8371, Naples, FL 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Box 
191, . Norwood, MA 02062. 


SCRAP SILVER CONTACTS, 
LIFT CONTACTS, STERLING, Silver 
solder, Gold Plated. Robert Leszczak, 


652 Myrtle St., Elizabeth, NJ 07202, 


FORK. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets, New patented revo utionary de- 
vice, Free catalog. Gardiner, 4729L N. 
Tth A Ave., Phoenix, AZ 85013. 


1982 CALIFORNIA GOLD RUSH, Fact, 
100's of new claims filed monthly. "Maps. 
geography, weather, camping, details. 
Booklet $4.00. French, 17 Westminster, 
Warren, RI 02885, 


GOLD, SILVER, coins, relics - Find 
with unique patented treasure finder 
units - None better, low prices: Free 


Techna, Dept. 
El Paso, Texas 


information, write: 
11900 Montana Avenue, 
19933. 


VACATIONS, 
RESORTS, TRAVEL 


FREE COUPONS! Excellent guide to 
side trips, factory outlets, sports, out- 
side WORLD'S FAIR. Limited supply. 
Rush $6.00, Lipscomb, Burge Rd., Na- 
ples, NC 28760, 


104 


705 MISCELLANEOUS 


COLLEGE Studenta! — Improve your 
grades! rmpaper catalog 0 
pages —10. 278 titles — Rush $1.0 
( Refundable!) —Research, Box 25918Q. 
Los Angeles, 90025. (213)477-8226. 


VACUUM CLEANERS "Discount 
Prices" "New'' Rainbow $349.95, Kirby, 
Filter Queen, Compact, Details: AEC 
Vacuum Warehouse, 7021 Burnet-PsS, 
Austin, Texas 78751, 


FREE BOOK, Prophet Elijah Coming 
Before Christ, Megiddo Mission, Dept. 
98. 481 Thurston Road, Rochester, NY 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for 
railings, columns, ete. Free literature. 
Cunningham, 3881 South 3200 West, 
P.O, Box 20005-5, Salt Lake City, UT 
84120-0005. 


PROTECT valuables, important papers 
against fire, burglary. "Sentry Home 
Safe!" Bargain prices, free delivery! Free 
catalog! Value-tique, Dept. PS-82, Box 

"UR'. Leonia, NJ 07605. 


RECEIVE hundreds of big mails free. 
Get listed for 50 cents, Dawn Earlene, 
P.O, Box 519, Stone Ridge, NY 12484. 


eo 


105A BETTER HEALTH 


PUREST WATER POSSIBLE! from an 
appliance you can own, NAHP, 423 Mill 
St., Worcester, MA 01602, 


counts as SEVEN words. P.O. Box 3 counts as THREE cnt: City, 


2-82 


VARICOSE Veins? Write: CITRUS, 
Box 1595, Albany, OR 97321, Guaran- 
teed, 


BALDNESS Secret Chinese therapy. 
Free details: Korechi, RR2, Summerland, 
BC VOH 120. 


106 PERSONAL 
INVESTIGATORS, Latest Electronic 
Aids. Literature, $1.00, Clifton, Box 


220-A, Miami, Florida 33168, 


Sy UT LEUR AREE, ils Lll, 


SIMPLE SECRET TO HAPPINESS. Beat 
problems. $2.00 to FHEC, Box 11186, 
Honolulu, HI 96828 Poi 


DIVORCE? Don't lose! Literature, At- 
torneys, MEN'S RIGHTS ASSOCIATION, 
189A, Forest Lake, MN 55025-0189. 


BECOME An Ordained Minister, 
Spread God Word, Free Information. 
World Church, Box 734, Goodlettsville, 
TN 37072, 


; ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details. Acquarian Church, 432-PS 
PCH, Hermosa Beach, Ca 90254. 


MEDITATION - Re-establish ‘Physical, 
Mental, Spiritual Harmony. Unique cor- 
respondence course, Free booklet. Write 
today, Secretary CFE, 1121 Rollingdell 
Ct., Cupertino, CA 95014, 


UNIVERSITY DEGREES BY MAIL. Le- 
gal, Fast, inexpensive, Free revealing 
details, Counseling, Box 389-SP5, Tus- 
tin, CA 92680. 


107 HEARING AIDS 


HUGE SAVINGS. 
markup, Free Trial. 
sale, Terms 


Eliminate dealer 
Batteries whole- 
Arranged, Lloyds-PSC, 


Rockford. IL 61104. 


HEARING AIDS 


bh PRICE CATALOG FREE! 
| ! Mewest. Finest. 
SUPER $AVINGS 
All types. Buy DIRECT & save up 
l to HALF! No salesmen. Sold b 
A AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 
il Dept. PS. “a weed Langdon Ave., 
epulveda, Ca 
i Not sold in California. 
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501 Power Hammer This colorful leaflet from 
AMCA International shows the Power Driver fas- 


tening system for the do-it-yourselfer. It's a fast, 
safe, UL-listed fastening system for construc- 
tion and building projects. Free 


502 Power Washer Literature describes the 
new Thunder Gun Power Washer. Attach it to a 
one-hp or larger air compressor and a garden 
hose to clean, degrease, or spray with an over- 
300-mph blast of water and air. From Briar 
Industries. Free 


503 Mileage Improvement B&M's unique 
overdrive system for GM automatic transmis- 
sions is described and depicted in this six-page 
brochure, which includes a chart that shows 
approximate mileage improvement for your 
vehicle. Free with stamped self-addressed enve- 
lope 


504 Computer Enclosures Leaflet shows pic- 
tures and prices for these enclosures for hous- 
ing desk-top computers and similar instruments 
that use keyboards and digital displays. From 
Buckeye. Free 


505 Camping Accessories Full-color, 18-page 
brochure from Carefree of Colorado illustrates a 
variety of RV and van awnings and luggage 
pods, as well as camping furniture and other 
accessories. Free 


506 Idea Book Chemco offers this beautiful 
full-color Idea Book with complete instructions 
in the use of Ultra-Glo high-gloss clear coating 
for jewelry, tables, clocks, and novelty plaques. 
Seventy-eight projects in all! $2.50 


507 CenterLathe This full-color, six-page col- 
or catalog from EMCO describes its five-inch- 
center lathe and optional accessories for thread 
cutting, milling, drilling, gear cutting, and verti- 
cal boring. Free 


508 Solar Greenhouse Catalog describes how 
to reduce home heating costs by collecting solar 
energy in beautiful sunspaces. Do-it-yourself 
kits include triple-glazed, factory-insulated alu- 
minum frames with bronze-tone enamel finish. 
From Four-Seasons Solar Products. $1 


509 Home Exercise Gravity Guiding System is 
an innovative home exercise apparatus devel- 
oped by an orthopedic specialist to help combat 
physical problems caused by occupational and 
recreational activities. Booklet describes it. 
Free 


510 Woodworking Tools This illustrated 212- 
page catalog describes the finest woodworking 
tools and finishing supplies—for the hobbyist 
who wants the best. From Garrett Wade. $3 


511 Whirlpool Baths and Leisure Prod- 
ucts Luxurious spas, whirlpool baths, and 
environmental enclosures are featured in a col- 
orful, 24-page booklet that helps you select 
products and colors, and provides installation 
and decorating ideas. From Kohler Co. $1 


512 Adventure Travel Full-color brochure de- 
scribes Camel Expeditions, three tours for the 
rugged adventurer. Trips include a canoeing 
expedition on Maine's Allagash, a sailing cruise 
in the Caribbean, and a hiking tour in the Equad- 
orian jungles. From R.J. Reynolds. Free 


513 Ventilation Tips The In's and Out's of 
Ventilation describes the causes and effects of 
inadequate ventilation and explains what the 
consumer can do to properly ventilate his 
house. From Lomanco. Free 


514 Efficient Fireplace Operation Warm Majic 

Performance Report is a full-color, eight-page 

brochure that features Majestic's newest and 

most efficient fireplace, Warm Majic. The bro- 

chure includes photos and illsstrationi of the 

Li Majic and chimney-system installations. 
¢ 


515 Lightweight Garden Tiller Booklet de- 
scribes Masport America's garden tiller. It's Y3 
the weight of most tillers, yet it tills, cultivates, 
weeds, and more. Perfect for gardens under 
4,000 sq. feet. $1 


516 Kitchen and Laundry Designs for the 
80s This new 16-page book contains floor 
plans and ideas on selection and use of home 
appliances to maximize energy conservation in 
the home. From Maytag. Free 

517 Tips on Wood Finishing This 22-page 
booklet from Minwax includes numerous tips 
that save time and trouble for do-it-yourselfers. 
Everything from applying a preservative stain 
on a house to restoring the finish on a priceless 
antique is explained. Free 

518 Stop Rear-End Sag Overloading your car 
can cause poor and unsafe handling and riding. 
Informative 12-page brochure from Moog Auto- 
motive explains how the CarGo Coil works to 
combat rear-end sag, scrape, and sway. Free 


519 Sprinkler Design Layout This informative 
booklet has been designed to simplify every 
step of your underground-sprinkler design and 
yard layout. From Orbit. 25e 


520 Fireplace Furnishings This new 32-page 
full-color catalog features fire screens, accesso- 
ries, and heat extractors that are beautiful and 
efficient. It also includes detailed instructions on 
measuring, ordering, and installation. From 
Portland Willamette. $1 


521 Suspension in Action How to make your 
car handle better by eliminating uncomfortable 
body roll and unsafe swaying is described in this 
illustrated booklet. Included is a pocket guide to 
high-performance handling. From Quickor Engi- 
neering. $4 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


522 Electronics Comic Book The Science Fair 

Story of Electronics features space exploration, 

energy, history, and new developments in elec- 

tronics. It's a full-color educational comic for 

Senta -school students. From Radio Shack. 
ree 


523 Residential-Garage Doors This 12-page 
color brochure from Raynor features garage 
doors in a wide variety of styles in wood, steel, 
and fiberglass. It also includes information on 
automatic electronic door openers. 50€ 


524 Energy-Saving Tips Reynolds Aluminum 
Building Products offers straight talk about 
home angy and maintenance savings in this 
16-page full-color booklet of exterior remodel- 
ing materials. Free 


525 Fireplace Insert Suburban's booklet 
shows consumers how to turn a fireplace into an 
economical as well as attractive heating system 
by boosting heat efficiency with the Woodmas- 
ter Fireplace Insert. Free 


526 Electric Heaters This full-color four-page 
catalog presents Titan electric heaters for home 
and work areas in fan-forced convection and 
radiant models, and quartz types. Free 


527 Tools, Tools, and More Tools All 196 
pages of this U.S. General Supply Corp. catalog 
are filled with top-name tools and supplies: over 
6,000 items essential for car care and mainte- 
nance, interior and exterior home improvement, 
wood- and metalworking, and plumbing and 
electrical projects. Discounted prices, too. $1 
(refundable on first order) 


528 Moving Guide This 28-page Moving 
Guide is available to cost-conscious families 
planning a do-it-yourself move. The booklet 
includes a valuable Plan-Your-Move chart. From 
U-Haul. Free 


529 Fly Your Own Plane Without a License A 

special report from Ultralight features its new, 

inexpensive airplanes you can fly from your 

back yard. It reviews various makes, including 

coste, and tells how you can get into the sport. 
ree 


530 Free Gifts New national directory of valu- 
able free gifts for homeowners, tenants, and 
gardeners tells how and where to write for hun- 
dreds of free gifts, samples, and how-to items. 
From Weiss & Daughters. $1.99 


531 CASI Computer Portrait System A 20- 
page brochure gives full details on a business 
that can be full-time, part-time, or absentee. It's 
an excellent idea for a family business. Use it in 
malls, flea markets, conventions, or wherever 
there are people. Free 


532 Personal Computer Complete informa-| 
tion package describes 28K personal computer: 
with 66-key professional typewriter keyboard. 

Includes immediate replacement guarantee. 
From Protecto Enterprises. Free 


| 
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O 507 
C] 508 $1 
[] 509 


O 501 

o 502 

O 503 SASE 
O 504 O 510 $3 
O 505 O 511 $1 
C) 506 $2.50 0 512 


Name (please print) 
Address. : i - 


L] 513 


O 916 
0O 517 
O 518 


O 514 50€ 
[] 515 $1 


POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 


Note: PoPuLAR Science Massachusetts address is for Product Information only. Subscription inquiries should 
be directed to the address at the foot of the table-of-contents page. 


Please send the items checked below. | am enclosing $1 handling charge 
(any number of items) plus amount required for priced items. 


L] 519 25¢ 
O 520 $1 
O 521 $4 
[] 922 
CL) 523 50€ 
O 924 


oO 925 

[1 526 

[1 527 $1 

O 528 

[] 529 

O 530 $1.99 


O 531 
O 532 


City & State 


Please send cash, check, or money order made out to POPULAR SCIENCE. 


NO sti stamps. or forei oreign currency. Al Allow a aw approximately six weeks’ delivery. 


190 | POPULAR SCIENCE 
pi -—————————————————————— —— M ————— 


THIS COUPON EXPIRES JULY 31, 1982 ! 


J 

B 

| AM ENCLOSING : 
$_ for priced items 
$1 for handling y 

$. . TOTAL REMITTANCE : 
i 

i 

] 

Zip i 

IN 
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POPULAR SCIENCE MAY 1982 


LIQUIDATION 


J-gal. WET or DRY 


SHOP-VAC 


Factory refurbished 
just like brand new! 
Get a great 
bargain on 

a terrific 
1... Shop-Vac! 


an Price 
When New 


Mni) 95 


OUT THEY OUT THEY GO AT | AT 


"30 


Offer void outside 
50 United States 


90 DAY WARRANTY 
FROM SHOP-VAC! 


Got a messy cleanup job? Reach for Shop-Vac. It's 
perfect for wet or dry pickup, indoors or out. It guz- 
zles up dirty, grimy liquids and gobbles up chunky, 
dry debris that would choke your ordinary house- 
hold vac! Shop-Vac has plenty of power to pickup 
nails, broken glass, wet leaves, grass, cinders, etc. 


Heavy duty, 5-gal. steel container provides plenty 
of storage between dumpings. Motor is ABOVE 
storage tank. Water, dirt, dust, and debris never 
touch the motor! For wet pickup, afloat-type valve 
automatically shuts off suction when liquid reaches 
capacity level. There's never an overflow. 

Moves around easily on 4 swivel casters. Two wand 
sections attach to form a 3-ft. shaft that attaches to 
6-ft. long, 114" dia. flexible hose. Swivel action, 
10" wide nozzle. 

These units have been factory reconditioned by 
Shop-Vac technicians to look like new, perform 
like new. Get a great vac at a big savings! But hurry! 
Our supply is definitely limited. Order today. 


Credit card customers can order by phone. 


$23 Toll-Free: 1-800-328-0609 


If busy signal, or after business hours, or 


=J in Minnesota, call 1-800-228-2606 
^" 24 hours a day, 7 days a week. 


—— —— — 


C.O.M.B. Co. ra Liquidators Dept. B-728-3270 
6850 Wayzata Blvd. / Golden Valley, Minn. 55426 
Send .Shop-Vac(s) at $30 each plus 59 each for 
shipping and handling. (Allow 3 to 4 weeks for deliv- 
ery. Add 2 to 3 weeks extra if paid by check. Sorry, no 
C.O.D. orders.) | 
Minn. residents add 5% state sales tax. 
] My check or money order is enclosed. 
hern my: O Mastercard VISA 
Am. Exp. ! Diners Club 


Exp. 


Acct. No. 
PLEASE PRINT CLEARLY 
Name 
Address 

City : 
ee s 
Phone 


C.O.M.B. Co. 


ONE OF THE NATION'S LARGEST 


AUTHORIZED MAIL ORDER LIQUIDATORS 
OF CONSUMER PRODUCTS 


6850 WAYZATA BOULEVARD 
GOLDEN VALLEY, MN 55426 


PUBLIC NOTICE! 
Bankruptcy and Financially 
Distressed Merchandise! 


We are authorized liquidators of in- 
ventories that must be quickly sold 
at sacrifice prices due to a variety 
of reasons, such as: 
| Overproduction. Last year's mod- 
| els, Ordercancellations. Bankrupt- 
cy. Out of season. Plant closings. 
Economic recession. Financial dif- 
ficulties. Excessive competition. 
If you know of a company with sur- 
plus inventories that must be liqui- | 
dated for immediate cash, call us 
Toll-Free: 1-800-328-0609. Only 
products in perfect operating con- 
dition will be considered. | 


MUST LIQUIDATE 


AT BELOW DEALER COST! 
4000 Watt, Gas Operated, Emergency 


Power Generator 
FACTORY NEW! FACTORY PERFECT: 


DON'T let a storm rob YOUR home of vital 
electric power! With this 4000 watt genera- 
tor, yu ALWAYS have a reliable standby 
source of 120V and 240V plug-in power! 


For home, 
farm, cahin, 
contractors! 


e 8 hp. Briggs & Stratton 

4-cycle gasoline engine! 
e U.S. made, U.S. quality! 
è Fairbanks-Ward model! te 
e Mfgrs. 1 year warranty! ` 


A Four 
- outlets. 16.5 
> amps on each. 
,120V & 240V 
X Service. 


Wheel Kit 
| only #29% 


For easy-rolling 
portability. Big 

10" dia. wheels. 
Sturdy, rugged! 


FOR HOME! Tm sump 
pump, well pump, appli- 
ances operating in case 
of any power outage. 


A storm could knock out your electrical power for hours or for days! 
Food could spoilin your refrigerator. A motor in your furnace could stop 
running in winter and leave your family shivering in the cold. A well 
could stop pumping water needed for cooking or bathroom facilities. 
The losses could cost you up to hundreds of dollars ... or maybe even 
much more! And think of all the discomfort and inconvenience! 


| M ! | But, you never have to worry when you have this excellent quality port- 
Aida bel deii able generator. It's U.S. made! And it provides you with 4 convenient 
ter pipes when you have plug-in outlets for 120V and 240V service... 16.5 amps at each outlet. 
this generator on hand. 


Just pour in the gasoline. Start the engine. And there you are. 


Use the Power Generator to run your electric lights, power tools, sump 
pump, well pump, etc. Plug in small kitchen appliances, a refrigerator, 


Compare at over 


$1,000.00 


OUT THEY GO AT ONLY: 


a freezer, etc. Of course, you can't 
run everything at onetime. (Remem- 
ber the 4000 watt maximum capaci- 
ty.) But you CAN run enough things 
to keep vital functions operating as 
you need them. 


6 4-cycle, single cylinder, Briggs & 
Stratton engine. 

e Produces 8 hp. at 3600 rpm. 

® Recoil start. Manual choke. 

6 4-quart capacity gasoline tank. 

e Chrome plated piston and alumi- 
num alloy cylinder help dissipate 
heat for cooler running. 

e Sturdy, durable construction, 

9 Size: 172"W x 28"L x 17"H. Te ' adiri 

6 Shipping weight, approx. 150 Ibs. — jer void outside the 50 United States, 


C.O.M.B. Co. / Liquidators Dept. B-721-1180 

6850 Wayzata Boulevard / Minneapolis, Minn. 55426 

Send. 4000 watt Generator(s) at $488.00 each. | will pay 

| een charge to driver upon delivery. (Allow 4-5 weeks de- 

loping civ a weeks extra if paid by check. Sorry, no C.O.D.) 

a ta No. 1185 Wheel Kit(s) at $29.00 each plus 
$10.75 each for shipping and handling. 

Ci My check or money order is enclosed. (Minnesota residents 

add 5% state sales tax.) 
Charge my: [Mastercard OVISA OAm. Ex. 


IN THE FIELD! A sellahla 
source of portable elec- 
tric por TY 


Now available at a 
huge savings during 
this liquidation sale! 


FOR CABIN or r CAMP! In 
the wilderness, you can 
enjoy comforts of electri- 
city with this generator. 


Credit card members can order E phone: 


a 
_Toll- Free: 1-800-328-0609 | Acct. No. 


If busy signal, or after business hours, or | PLEASE PRINT CLEARLY 


in Minnesota, call 1-800-228-2606 | win 
24 hours a day, 7 days à week. 


C.O.M.B. Co. 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 


6850 WAYZATA BLVD. ¢ MINNEAPOLIS, MN 55426 


O Diners Club 
1 Exp. p — 


Addrots LL V —€——YD —  MÀ—— e 


City E 
| State ZIP 


Phone, 
Rural Route Customer: If truck carriers do not normally deliver 
to your home, include a note with this order stating town ad- 
dress of nearest store, friend or truck terminal to ship to. 


diva 


Xo Rust^ puts a finish to rust. 


Stop rust "anu its tracks. Just brush away loose scale and dirt before 
you paint. X-O Rust red metal primer penetrates rust and forms a 
water-proof bond to solid metal. Restores grillwork, gutters, toys, 
tools and lawn furniture for more years of use. In many popular 


colors. Qt....5. 9E 


= (Serene Hi-a™ Enamel 
Spray on a high-gloss, mirror- 
smooth finish in minutes. Pro- 
tects interior and exterior 


surfaces. In 13 1.98 


colors. 16 fl. oz. 


Transparent seal for wood, 
masonry, fabric, anything 
porous. Lets surface breathe. 
12 oz. spray. 101-0A ..... 3.33 


Qt. 101-04 3.99 Gal. 101-019.99 


16 oz. spray...3.08 Pt....3.98 


All-purpose concentrate cleans 
and de-greases walls, floors, 
trim. Low-foam industrial 


formula leaves no 
residue. Gal., CC-11 is 58 


T: T 


MERERI 
VARNISH a 


YESU polyurethane 
Hard plastic protection seals 
in wood's moisture, shuts out 
water, weather and wear. Flat, 


satin or gloss for 5 98 
= m" : 


inside or out. Qt. 


N. CC m - 1 mue. 
— f= ia V DS 
bu —— ee 


Ts -Š 


sunnyside Seals Wood 
Penta Preservative protects 
exterior wood from decay, 
mold, mildew and insects. 


Use alone or as | 
paint primer. Gal. 7.44 


EZZZFPaIr'TR =: Quick Prep™ cuts your work in half 


Unique new surface preparation method wets the surface, cuts 
drag, reduces clogging and dusting. Choose interior or exterior 
kit. Each includes easy-to-use handle, threaded for extension, 
and coarse, medium and fine stripping pads, plus 

trim guard. Refills available. 302EXK/INK90 Each, 6 88 


RU: TEST) Redwood Latex Stain 


Gives unpainted or previously stained woods a rich new redwood 
color without hiding the natural texture. Protects siding, 98 
fences, shakes and shinglesfrom weather and fading. Gal 4. 


COTTER & COMPANY. 100°%.Member-Owned warehouse distributor serving over 6.000 True Value 
Hardware Members who own their own stores, set their prices and reserve the right to limit quantities 
Because participating True Value Hardware Stores vary in size and merchandising policies, some may 
not stock all items shown. Prices may vary and are subject to change without notice. Prices expire 


June 5. 1982. 


Tuza) Start here 


HARDWARE STORES ® 


TE ATRU-TEST y. 


| LATEX FLOOR | 
PORCH & PATH | 
FINISH 


FEES 35 Floor Fin 


(Supreme) 
Latex floor, porch and pi 
paint stands up to weat 
and abrasion. Dries fast to! 


h lorful 
finish, Gallon, 417. g 


Extend™ polymer elimina 
prevents rust. 8-oz. RT8. .2 
Depend* No-Mix Adhe: 
bonds epoxy-strong in 60 
without clamping. MTB-1 . 41 


The Tru-Test P 
Specialist at yí 
True Value Hardv 
Store or Ho 
Center is thorou 
trained by a sta 
Master Painters. | 
can tell you wh 
expect from all kil 
of paint produi 
how to apply th 
what's new in tc 
and accessor 
Bring him your p 
ing questions. Y 
get expert ans 
to make the 
easier...and res 
that will make 
DE 


for the best fin 
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Today’sbestprotectedhomeswear cins 


Tru-Test? WeatherAll Acrylic Latex 
| House Paint—flat, satin or gloss— 
! has been weather-tested and per- 
EIL. | formance-proved by Tru-Test's 
] Master Painters. Gives premium 
! ! | protection against scorching sun, 


wind-driven dirt, snow and sleet, 


= ; = even abrasive pollutants and acid 
Tru-Test's best exterior paint puts more years between you and your next paint project. fain, to keep vot home looking its 


: = á best year after year. Super-rich 
M | ‘ p .. er, n |. acrylic formula, with special pre- 
AT. | m i; tn servatives, fights mildew, fading 
? i a er | e at er | and discoloration. Tough latex bond 
| seetii! am adheres as surfaces shrink and 
MM , Hu . yee ad , swell to resist cracking and peeling. 


Thick with high-hiding pigments, 
WeatherAll covers most surfaces 
In one easy coat. Three rich fin- 
ishes, in Town & Country colors, 
give long-lasting protection to 
rough or smooth siding, stucco, 
masonry, gutters and trim. 


cares 


r] 
TTL 


Satin Acri era Gloss Ae. 
A: x House & Trip tex House & "x 


di Best 
k — 


Seals in natural beauty. 
Seals out moisture, 
mildew and rot. 


AINTING — 
ELP SPOKEN 
ERE. 


Tru-Test" Woodsman Semi-Transparent Oil 
Stain and Wood Preservative penetrates wood 
with water-repellents and decay-inhibitors. One 
coat protects wood against fading, drying and 
weathering. Choose from 8 ready-mix and 24 
custom colors to preserve the natural beauty 
of rough or smooth siding, shingles, shakes, 
decks, fences and trim. 


& Tru-Test, WeatherAll and Woodsman are registered 
trademarks of Cotter & Company, Chicago, IL 60614 


Y ie SEMI-TRANSPA PENT " | 
o SPAIN AND OUS 


Tru-Test' Paints are sold exclusively by True Value 
Hardware Stores and Home Centers who own their own 
paint factories. Look under "Paint— Tru-Test" in Al 

bap 


the Yellow Pages. 
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‘tar!’ 1.1 mg nicotine av. per cigarette, FIC Rép 


mg 


16 
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Warning: The Surgeon General Has Determined 


